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Abstract
Central Cape Breton Island is underlain by Precambrian rocks and by
Paleozoic rocks of all periods except the Permian. The pre-Carboniferous
rocks have been mapped on 1 inch to 1 mile scale and some new data are given
concerning their extent and correlation problems.
Carboniferous sedimentary rocks consist of three Mississippian and
three Pennsylvanian groups that total between 25, 000 and 30, 000 feet in thickness.
These rocks are continental except for 2, 000 to 3, 000 feet of marine Mississippian
strata.
Lower Mississippian rocks are a conformable group of strata designated
the Horton group. They are divided, in this area, into the Craignish, Strathlorne
and Ainslie formations. The group is over 10, 000 feet thick in the western part
of the area and wedges out eastward. These rocks are sparsely fossiliferous.
The Craignish formation is chiefly a sandstone-conglomerate sequence
that is divisible into three members in the western part of the Island. Only the
uppermost member is widespread. It outcrops over the entire Horton basin
except near the eastern margin.
The Strathlorne formation consists chiefly of fine-grained, grey sand-
stone, siltstone and shale. It is easily distinguished from the underlying Craignish
formation but in some sections there is interfingering with the overlying Ainslie
formation.
The Ainslie formation consists chiefly of red and grey sandstone and
siltstone in the western part of the Horton basin. Conglomerate is an important
component in the eastern part of the basin.
Interfingering of the various lithologies indicates that Horton formations
are not bounded by time lines.
Upper Mississippian rocks conformably overlie Lower Mississippian
rocks except at one locality where there is pronounced angular discordance.
Upper Mississippian rocks include the chiefly marine sedimentary rocks of the
Windsor group and a younger sequence of fresh to brackish water sedimentary
rocks known as the Canso group. Each group consists of a conformable sequence
of beds but the contact between the two groups varies from conformable to
disconformable.
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The Windsor group includes fine-grained red beds, limestone, dolomite,
gypsum and salt and, in marginal areas of the basin, conglomerate. The con-
glomerate is time-transgressive from Early Mississippian to Late Mississippian.
The limestone members are commonly highly fossiliferous.
The Canso group consists mainly of red and grey siltstone, sandstone
and shale with minor limestone and is transitional with the overlying massive
Pennsylvanian sandstones.
The conformable contact of the Horton and Windsor groups is characteri-
zed by the presence of a thinly laminated basal Windsor limestone. The edge of
the Horton basis is established either by: (1) overlap of the basal Windsor lime-
stone onto pre-Carboniferous rocks, or by (2) wedging out of Horton strata in
proximity to overlap of any Windsor strata onto pre-Carboniferous rocks.
Areas of high relief existed during deposition of the Horton group and
most of the Windsor group. The uniformity of texture of the conglomerates and
their widespread lateral and vertical distribution in the Horton group suggests
periodic renewal of source material. The uplift did not occur at the same time
nor was it of the same magnitude in all areas.
The interpretation of Horton sedimentation in central Cape Breton Island
involves two periods of uplift. Windsor sedimentation was mainly marine with a
west to east transgression.
There is no evidence with which to establish a margin of Canso sedi-
mentation in this area. Field relationships suggest that either: (1) Windsor
strata were gently warped and, in part, eroded during deposition of Canso sedi-
ments or (2) Canso strata are in part a fresh water equivalent to the marine
Windsor strata.
Favourable economic factors of Mississippian rocks include: (1) gypsum
and salt deposits, (2) sulphide and barite prospects, and (3) indications of
petroleum. Western Cape Breton Island is most favourable for petroleum explor-
ation.
Thesis Supervisor: Arthur J. Boucot
Title: Asst. Prof. of Geology
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Chapter 1
INTRODUCTION
Limits of the Area
Central Cape Breton Island, Nova Scotia, refers in this thesis to that
part of the Island between north latitudes 45*451 and 46*15! (see plate 1 or
fig. 5). The area comprises 2,600 square miles and includes eight 15! x 30t
quadrangles. The boundaries and names of these eight map-areas are shown
on plate l and figure 5.
Early Geologic Mapping
Coal mining was a major industry in Cape Breton Island during the
latter part of the 19th century so it was natural that those areas underlain by
coal deposits should receive first attention by the Geological Survey of Canada.
The first systematic geologic mapping was started in the Sydney coal
basin in 1870 by Edward Hartley (Robb, 1873, p.238). This work was continued
in 1872 by Charles Robb (1873) after HartleyTs death. Robb was assisted in the
field by Hugh Fletcher and in 1876 they published an inch to the mile geologic
map of the Sydney coal field (Robb and Fletcher, 1876, map).
With the resignation of Robb from the Survey in 1875, Fletcher carried
on the regional mapping of Cape Breton Island and later the mainland of Nova
Scotia. He completed 65 geologic maps of Nova Scotia at one inch to a mile
scale during a career which ended with his death in 1909.
Robb and Fletcher (1876) divided the Carboniferous rocks of the Sydney
coal basin into: Coal Measures, Millstone Grit, Carboniferous Limestone and
Carboniferous Conglomerate. The first two are now classified as Pennsylvanian
and the last two as Windsor group of the Mississippian.
Fletcher (1877) continued to use the same Carboniferous classification
that he and Robb used in the Sydney coal basin but stated that no clearly defined
contact existed between the Carboniferous Conglomerate and overlying Carbon-
iferous Limestone. As he worked southwest of the Sydney area, however, he
(Fletcher, 1878, p.438) interpreted a specific limestone bed as the upper limit
of the "Carboniferous Conglomerate formation". This is the same limestone bed
that is now interpreted as the basal member of the Mississippian Windsor group.
Therefore, in some parts of Fletcher t s map-areas the Carboniferous Conglomerate
formation belongs to the Mississippian Horton group, which underlies the Windsor
group. Fletcher (1878, p.437) recognized this general relationship when he
stated: "A portion at least of this division (Carboniferous Conglomerate) is
probably contemporaneous with strata, which must be referred to the Carboniferous
Limestone formation" .
In southeastern Cape Breton Fletcher (1879, p.16F) interpreted highly
contorted rocks, as Devonian (?) Metamorphic rocks. These were later mapped
by Weeks (1954) as Mississippian and Pennsylvanian. Fletcher's classification
was apparently based on the fact that these rocks are more highly indurated
than the Mississippian and Pennsylvanian rocks of the Sydney area and further,
they are intruded by diorite and trap (Fletcher, 1879, p.19F). Weeks (1954, p.78)
interpreted these intrusives as Mississippian (?) because they cut Windsor and
Horton strata, but are not known to cut Pennsylvanian rocks.
In western Cape Breton, Fletcher (1885, p .6H) changed his Carbon-
iferous nomenclature and divided the strata into Middle Carboniferous and Lower
Carboniferous. The former included Millstone Grit and Coal Measures and the
latter included a Conglomerate formation and a Limestone formation. The
Limestone formation consists mainly of strata now designated as Windsor group.
One major exception are the strata included in the Limestone formation of the
Baddeck map-area. There, this formation includes both Horton and Windsor
group strata.
The Conglomerate formation, designated "Lower Carboniferous
Metamorphics" on Fletcherts maps of western Cape Breton Island, consists
mainly of strata at present classified as Horton group. This Conglomerate
formation is part of the same group of strata which Fletcher earlier designated
as Devonian (?) Metamorphic rocks. Fletcher acknowledged (1885, p.37H) that
the Carboniferous conglomerate, "frequently resembles the supposed Devonian
rocks of Madame Island and Guysborough County".
Fletcher's maps were of a reconnaissance nature but they constituted
a very useful guide for subsequent, more detailed mapping and were also useful
for locating old mineral prospects.
Detailed investigations of particular problems and mineral occurrences
in central Cape Breton Island date back to the early part of the 19th century.
The first comprehensive discussion of the Carboniferous rocks was written by
Sir William Dawson in "Acadian Geology". The first edition was published in
1855 and the fourth, and final edition in 1891. Dawson's (1868, p.129) sub-
division of the Carboniferous was the same as that later followed by Robb and
4Fletcher (1878) except that the strata they mapped as "C arboniferous Conglomerate",
were termed the "Lower Coal Measures" by Dawson.
Re-mapping of the Sydney coal basin was commenced by A.O. Hayes in
1917 and, following his resignation from the Geological Survey, the work was
completed by W.A. Bell in 1921 (Hayes and Bell, 1923). This work was the
beginning of a re-mapping program of Cape Breton Island that has continued to
the present. The work has been carried on by Guernsey t1928), Norman (1935),
Bell and Goranson (1938 a,b, c), Ferguson (1946, 1950), Weeks (1947, 1948, 1954),
Cameron (1948), Neale (1955, 1956 a,b, c), MacLaren (1956 a,b) and Kelley (1957 a,b).
The re-mapping program was necessary because of the better under-
standing of Carboniferous stratigraphy that resulted from Bell's work in Nova
Scotia and because very little was known about the pre-Carboniferous rocks of the
Island with the exception of the Cambrian rocks studied by Matthew (1903).
Bell's studies of the Carboniferous of Nova Scotia stand out as the greatest con-
tribution to Nova Scotian geology in recent times. His work will be referred to
extensively throughout this thesis.
Statement of Problem
Geological mapping of the Baddeck and Whycocomagh map-areas was
conducted by the writer during the field seasons of 1952 through 1956 as part of
the Cape Breton Island program of re-mapping.
This project was undertaken with the hope of solving, among other
things, some of the problems of Mississippian stratigraphy:
1. Can the Mississippian Horton group be subdivided into
mappable lithologic units?
2. What was the nature of the Mississippian basin in this
region ?
3. What was the relationship of Mississippian strata in
eastern Cape Breton to those of western Cape Breton?
During the summer of 1953, B. C. Murray started work on the Horton
group section along the Southwest Mabou River in the western part of the
Whycocomagh map-area. This work was undertaken as an S.M. thesis project
at the Massachusetts Institute of Technology and was extended the next year to
selected Horton sections in various parts of Nova Scotia as a Ph. D. thesis
project.
Murray (1956) subdivided the Horton group in parts of Nova Scotia into
three formations on the basis of selected sections and he interpreted these
formations as time-rock units.
The present work demonstrates that Murray's three-fold division of
Horton group strata is generally applicable for mapping purposes but that these
subdivisions probably do not represent time-rock units. It was also possible
to outline the eastern edge of the Horton basin in central Cape Breton Island
and to show the variations in stratigraphy from marginal to more central parts
of the basin.
Brief consideration is also given to the Mississippian Windsor and Canso
groups and to some of the problems of regional geology in central Cape Breton
Island.
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Chapter 2
GENERAL GEOLOGY
General Statement
Cape Breton Island, Nova Scotia, is part of the Appalachian structural
system which extends from southeastern United States to Newfoundland.
All periods of the Paleozoic, except the Permian, are represented in
the sedimentary and volcanic rocks of central Cape Breton Island. Carboniferous
rocks are areally most important and underlie approximately 1,100 square miles
of the land area. Devonian, Silurian (?), and Ordovician rocks underlie a very
small part of the Island. Cambrian rocks underlie about 75 square miles, and
Precambrian rocks underlie approximately 100 square miles of the land area.
Granitic rocks which underlie 250 square miles of the land area are post-Lower
Ordovician and pre-Middle Devonian in age.
General Features
Table 1, p.9, shows the classification and relative ages of the rock groups.
The oldest rocks are Precambrian quartzite, schist, gneiss and limestone that
were metamorphosed and intensely folded before deposition of volcanic and sedi-
mentary rocks of Precambrian(?), Cambrian and Lower Ordovician age. Folding
and erosion of all these rocks preceded deposition of a continental and marine
sedimentary sequence of Silurian (?) age. This was followed by intrusions of
granitic rocks ranging in composition from granite to diorite.
I
8Carboniferous sedimentation was widespread and began under conti-
nental conditions that permitted the accumulation of up to 10, 000 feet of con-
glomerate, sandstone, arkose and siltstone. This thick continental sequence
was followed by deposition of marine sediments, now consisting of siltstone,
limestone, gypsum, anhydrite and salt, plus wedges of conglomerate in the
eastern part of the area. Marine conditions gave way to a continental environ-
ment and deposition of fresh and brackish water deposits took place during the
remainder of the Carboniferous. Periodically, conditions favoured the accumu-
lation of organic material, which was later converted to coal.
Distribution of Outcrops
Glacial drift, over 100 feet thick in some lowlands, commonly covers
the bedrock except in stream valleys where erosion has exposed numerous out-
crops. Consequently, over 90 per cent of the outcrops other than those along
the seashore were found in stream valleys.
PRE -CARBONIFEROUS ROCKS
General Statement
Pre-Carboniferous rocks in central Cape Breton Island are almost
entirely restricted to upland areas. In central Cape Breton Island the uplands
are: the southern part of the northern tableland, Kelly Mountain, Craignish
Hills, North Mountain, Sporting Mountain, Boisdale Hills, East Bay Hills, and
the southeastern coastal area. From an elevation of 1,200 feet of the northern
tableland, the upland surface slopes uniformly to sea-level around Louisburg.
TABLE OF FYtMATIONS
Periods or Epochs Groups and Formations Lithology
Pennsylvanian Riversdale group, Pictou group Sandstone, shale, conglomerate, coal
Conformity to disconformity 7
Mississippian ?
Mississippian
Lower Devonian
Lower Devonian
to Lower
Ordovician
Silurian 7
Upper Cambrian
(mainly) and
Lower Orlivi:-ian
Middle Cambrian
Lower Cambrian
Canso group
Conformity to disconformity 7
Windsor group
GAbbro, basalt
Siltatone, shale, sandstone, minor limestone
Sandstone, siltstone, conglomerate, limestone,
gypsum, salt
Conformity to disconformity 7
Horton group Ainslie formation Sandstone, siltstone, conglomerate, minor
limestone, intraformational conglomerate
Strathlorne formation Sandstone, siltatone, shale, minor limestone
Craignish formation Conglomerate, grit, arkose, sandstone,
siltatone
Horton group not in contact with McAdam Lake formation
McAdam Lake formation Conglomerate, arkose, minor shale and tuff
Unconformity
Granite, granodiorite, quartz diorite,
syenite, diorite, gabbro
Intrusive contact 7
Middle River group
Unconformity
MacLeod Brook formation
MacNeil formation
Disconformity
MacMullin formation, Kelvin Glen
group, Maclean Brook formation,
Bourinot group (Eskasoni, Dugald,
land Gregwa formations) and Trout
Brook formation
Disconformity ?
Canoe Brook formation
MacCodrum formation
Morrison River formation
Fourchu group
Unconformity ?
George River group
Co nglomerate, sandstone, quartzite
Shale, minor limestone
Tuff, breccia, basalt, andesite, spilite,
greywacke, quartzite, sandstone, shale
conglomerate
Shale, claystone, sandstone, conglomerate,
quartzite
Pyroclastic rocks, lavas, metasedimentary
rocks
Sericite and chlorite schist, crystalline
limestone, quartzite, schistose quartzite,
granitised sedimentary rocks
Table 1
Era
Paleozoic
Precambrian 7
Precambrian
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Precambrian - George River Group
General Statement
Geologists who have worked in central Cape Breton Island during the
last 30 years included in the George River group all unfossiliferous meta-
sedimentary rocks that contain crystalline limestone (Guernsey, 1927;
Norman, 1935; Bell and Goranson, 1938; Weeks, 1954: Kelley, plates 3 and 4).
Honeyman (1872, p.196) introduced the term George River 'series'
to apply to a group of rocks exposed along George River, near St. Andrew
Channel. However, Fletcher (1877) was the first geologist to give a detailed
description of George River rocks. He mapped the crystalline limestone and
1
dolomite "interstratified with felsite, syenite , diorite, mica schist, quartzite,
and quartzose conglomerate" as George River Limestone (Robb and Fletcher,
1876). From their description of the areas traversed there is no doubt they were
referring to the same rocks as Honeyman.
Guernsey (1927) used the term George River 'series t to describe a
group of rocks that includes a volcanic member, a limestone member and a
quartzite-greywacke member. He was not able to map the three members
separately but interpreted the volcanic member as oldest and the quartzite-
greywacke member as youngest. Bell and Goranson (1938a), in the type area,
recognized two subdivisions of George River strata consisting of a carbonate
member and a quartzite-schist-gneiss member. They interpreted the carbonate
member as the younger of the two. Neither of these investigations supplied
1 The word syenite, as used in early reports of the Geological Survey,
indicated a rock composed principally of feldspar, hornblende and quartz.
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conclusive evidence for division of the George River group and this is not
surprising when the structural complexities of the group are considered.
Except for areas around George River, Marble Mountain, Dunakin and
E ast McPhail brook, crystalline limestone is a minor component of the schistose
and gneissic rocks that have been included in the George River group by all
recent workers in central Cape Breton Island. More commonly, large areas
underlain by metasedimentary rocks are included in the George River group on
the basis of one or two widely spaced beds of marble or skarn.
Distribution
In central Cape Breton Island, rocks of the George River group occur in
many of the upland areas where they are invariably associated with granitic rocks.
The granitic rocks contain multi-sized inclusions of George River strata near the
contacts of the granite and the George River group. Scattered outcrops of granitic
rocks, miles from known outcrops of the George River group, also contain in-
clusions of George River type rocks.
Lithology
The rock types in the George River group consist chiefly of micaceous-
quartzose rocks which are commonly referred to as schistose quartzites, sericite
schists, quartzites, quartzose metasedimentary rocks, crystalline limestone and
dolomite. Limestone, dolomite and quartzite locally constitute a high percentage
of the rock types. Hornfelsic or baked shales are common in the area mapped as
George River in the Boisdale Hills and immediately to the west, near St. Andrews
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Channel. The only reason for including the rocks of these two areas in the
George River group was the presence of crystalline limestone in that part of the
area mapped by Weeks (1954, p.9).
Hornblende schists are present at intervals in the metasedimentary
rocks and may represent volcanic flows or sill-like masses (Neale, 1956C). No
primary features are known in these rocks.
Origin and Age
Because of structural complexities, the true succession of the George
River group is unknown. The group is predominantly, if not wholly, a sedi-
mentary unit, although rocks of possible volcanic origin have been described
(Fletcher, 1877; Guernsey, 1927: Ferguson and Weeks, 1949). Fletcher (1877,
p . 12F) stated that the limestones were always deposited on "laminated felsites".
This statement probably led Guernsey (1927, p.53C) to conclude that the volcanic
rocks on North Mountain were part of the George River group and hence, the
oldest rocks of that area. However, later work by Bell and Goranson (1938a),
Hutchinson (1952) and Weeks (1954) showed that all the "felsites" described by
Fletcher, around the type area of the George River group, are actually younger
than the George River group. Bell and Goranson (1938a) did not mention volcanic
rocks within the George River group.
Volcanic rocks may have mistakenly been included in George River group
strata because some highly sheared volcanic rocks closely resemble some sheared
types of metasedimentary rocks. It is unlikely however, that olcanic rocks form
a distinct unit, within, or older than the metasedimentary rocks of the George
River group.
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Honeyman (1872) considered the "syenite" to be part of the George
River group, and to have resulted from metamorphism of the sedimentary rocks.
He classified the George River group as Silurian and "a counterpart of the meta-
morphic, syenite, serpentine, and calcite, of Arisaig, Nova Scotia," (p.193).
However, Weeks (1947) has demonstrated that the "syenite" is intrusive into the
Cambrian and Silurian (?) rocks.
Fletcher (1877) classified the George River Limestone as Precambrian
and the "syenite" as part of the succession of gneisses and other feldspathic
rocks, older than the George River Limestone. This older sequence includes
felsites that were recently included by Weeks (1954) in the Precambrian (?)
Fourchu group and the Cambrian Bourinot group.
Despite the age problems presented by some of the volcanic rocks
originally mapped as George River group, the group as a whole, at least in the
type area, is most probably Precambrian. As first pointed out by Matthew
(1903) and later by Hutchinson (1952, p.6) the George River is unconformably
overlain by Middle Cambrian volcanic and sedimentary rocks. The Lower
Cambrian strata which outcrop a few miles east of this contact differ greatly
from any George River rocks.
Precambrian (?) - Fourchu Group
General Statement
The name Fourchu group was proposed by Weeks (1954, p.16) to include
"a group of variously metamorphosed volcanic and sedimentary rocks that lie
14
beneath the Lower Cambrian (?) Morrison River formation - - -. The base of
the group has nowhere been recognized".
Distribution
Two large areas in southeastern Cape Breton Island are underlain by
rocks mapped as Fourchu group. The rocks of these areas are overlain by
Lower Cambrian (?) rocks (see plate 1). In other parts of Cape Breton, however,
rocks have been correlated with the Fourchu group solely on the basis of litho-
logic similarities and/or structural continuity with known Fourchu rocks. These
areas are: (1) the northeast side of East Bay, (2) Sporting Mountain, (3) Madame
Island, (4) the northwestern part of the Baddeck map-area, (5) the western halves
of the Mulgrave, Lake Ainslie and Sydney map-areas and (6) Cheticamp River
map-areas.
Lithology
The Fourchu group in the type area consists mainly of acid volcanic rocks,
most commonly pyroclastic, with minor sedimentary rocks (Weeks, 1954, p.16).
The pyroclastic rocks contain lithic fragments that range in size from less than
0.01 mm. to over 30 centimeters long. Some flows were noted and Weeks (1954,
p 16) suspects that flows may be more common than has been recognized, because
examination of thin sections has revealed that rocks identified in the field as tuffs,
are flow rocks.
Metamorphism of the Fourchu group in the type area is variable. Some
of the rocks have only a crude incipient cleavage while others have been altered
to schists and gneisses. Because of the lack of high temperature mineral
15
assemblages and the limited and linear nature of the alteration, Weeks
(1954, p .18) considered the metamorphism to be dynamic.
The rocks in the Sydney map-area that have been correlated by Weeks
(1954, p.20) with the Fourchu group are "mainly pyroclastics, with some
rhyolite, quartz latite, dacite and andesite" (Bell and Goranson, 1938a).
In the Baddeck map-area a group of metavolcanic and metasedimentary
rocks are possibly correlative with the Fourchu group. They include amygda-
loidal lavas, volcanic breccias and chlorite schists.
In the northwest corner of the Mulgrave map-area there are several
areas underlain by rocks that may be correlative with the Fourchu group. They
range in composition from andesite to rhyolite.
Northwest of St. Peters and on Madame Island, Weeks (1954, p.21,22)
tentatively correlated some chloritic and highly altered volcanic rocks with the
Fourchu group.
On the western flank of the Mabou Highlands, in the western half of the
Lake Ainslie map-area, there is a volcanic succession of strata that includes a
few sedimentary beds. A bed of hematite, 2 feet thick, has also been reported
(Phinney, 1956, p.13). The volcanics include flows, tuffs and breccia that
range in composition from andesite to rhyolite.
Age
The Fourchu rocks which underlie two large areas in southeastern Cape
Breton are overlain without any evidence of an unconformity by fossiliferous
Lower Cambrian rocks (Hutchinson, 1952, p.32 and Weeks, 1954, p.25). There-
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fore the Fourchu group is either Precambrian or E arly Cambrian.
Bases of Correlation with Other Volcanic Rocks
Several areas underlain by volcanic rocks were correlated by Weeks
(1954) with the Fourchu group because they are lithologically similar and
structurally on strike with known Fourchu rocks. The same may be said for
those rocks included in the Fourchu group in the Sydney map-area (plate 1).
Bell and Goranson (1938a) correlated rocks in the central part of the west half
of the Sydney map-area with rocks in the extreme southeast corner of this map-
area. The latter are part of the Fourchu group and are conformably overlain
by Lower Cambrian rocks. The rocks in the west half of the Sydney map-area
are structurally on strike with the westernmost of the two large areas mapped
by Weeks as Fourchu group.
Weeks (Ferguson and Weeks, 1950) suggested that the volcanic rocks of
the Mulgrave map-area were possibly correlative with the Cambrian. This was
done before the Fourchu group was recognized as a distinct unit older than the
sedimentary Lower Cambrian rocks. Weeks (personal communication) now
considers the volcanics of the Mulgrave area as correlatives of the Fourchu group,
because of lithologic similarities.
Some of the evidence for considering the volcanic rocks in scattered
localities of Cape Breton as correlative with the Fourchu group is that similar
successions have not been recognized in the older George River group. The
volcanic rocks are areally segregated from the George River group and are not,
in general, as highly deformed. This was the only reason for suggesting the
17
possibility of correlation of the volcanic rocks in the Baddeck map-area with the
Fourchu group (plate 1).
The volcanic rocks of the Mabou Highlands are lithologically similar to
the Fourchu group and correlation with this group is tentatively suggested.
Phinney (1956, pp.15-18) concluded that the volcanic rocks of the Mabou
Highlands are mid-Ordovician1 to mid-Silurian age. This was based on litho-
logic similarity of the rocks in the Mabou Highlands to those in the Arisaig area,
40 miles to the southwest. The strata in the Arisaig area are Lower Ordovician,
and Lower, Middle and Upper Silurian (Williams, 1914), and are predominantly
sedimentary. To present further support for his correlation Phinney discussed
the Ordovician and Silurian volcanic rocks and hematite beds of Newfoundland.
In all the Newfoundland sections'cited by Phinney, volcanic rocks are less
abundant than sedimentary rocks and no volcanic strata have associated beds of
hematite. The only section referred to that contains hematite beds is the
Ordovician section on Bell Island which includes the Wabana iron ore. The sections
of volcanic rocks in Newfoundland referred to by Phinney include red and green
ferruginous cherts; these ferruginous beds were considered by Phinney analogous
to the hematite beds even though Heyl (1936, p.4) and Sampson (1923, p.571-598)
attribute a volcanic origin to these ferruginous cherts. Williams (1914, p.150)
concluded that the hematite beds of the Arisaig area are sedimentary in origin.
1 The mid-Ordovician designation is apparently an error as the Ordovician
rocks in the Arisaig area known to Phinney, are Lower Ordovician.
-
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Volcanic rocks and hematite beds are not limited in eastern Canada to
the range of time suggested by Phinney, i.e. mid-Ordovician through mid-
Silurian. Volcanism existed in the Precambrian and Cambrian of Cape Breton
Island and hematite beds are present in the Cambrian (Weeks, 1954, p.108), in
the Precambrian George River group at Ironville, on St. Andrew's Channel and
in the Lower Devonian of Annapolis Valley, Nova Scotia (Bailey, 1898, p.89M).
Cambrian
General Statement
Rocks of Cambrian age were first mapped in Cape Breton Island by
Hugh Fletcher in 1874 and were later described by him in the following Reports
of Progress of the Geological Survey; 1875-76, pages 389 to 393: 1876-77,
pages 428 to 437; and 1877-78, pages 11F to 16F. The rocks were described by
Fletcher as Lower Silurian because, at that time, the Cambrian had not been
fully recognized in America as a system separate from the Lower Silurian and
with a distinctive fauna.
Fletcher later recognized these strata as Cambrian and the fauna and
stratigraphy were studied by Matthew (1903) and recently by Hutchinson (1952).
Weeks (1954), on the basis of Hutchinson's work, correlated rocks in eastern
Cape Breton with rocks that had formerly been mapped as Precambrian. Weeks
has therefore increased our knowledge of the areal distribution of Cambrian
strata and he offered an interpretation for the conditions and environment of
sedimentation in Cape Breton during Cambrian time.
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Distribution
Cambrian rocks outcrop in the eastern part of central Cape Breton
Island. Lower Cambrian rocks occur only in the Mira River area but Middle
and Upper Cambrian rocks are present in the Mira valley and in two small
faulted synclinal structures northwest of E ast Bay.
Lithology
The lithology of Cambrian strata in Cape Breton Island has been des-
cribed in detail by Weeks (1954). Lower Cambrian strata include green shale,
red and green claystone, red sandstone, conglomerate and quartzite. Middle
Cambrian rocks in the area northwest of East Bay include tuff, breccia, anygda-
loidal basalt, andesite and spilite flows, greywacke, quartzite, sandstone, shale and
conglomerate. To the east of this locality, in the northern part of the Mira
Valley, there are no volcanic rocks. There, Middle Cambrian rocks are domin-
antly shale and siltstone. In the area southwest of Mira River, Weeks (1954, p.35)
correlated volcanic and sedimentary rocks with the Middle Cambrian. They
include greywacke, tuff, breccia and amygdaloidal basalt, andesite and spilite
flows. Upper Cambrian rocks consist chiefly of shale with minor limestone and
occur in all three areas where Cambrian rocks outcrop.
Origin and AgeI
The non-deposition of sediment at the beginning of the Early Cambrian
indicates that eastern Cape Breton Island was positive at this time. During the
1 The material for this section was obtained chiefly from Hutchinson,
(1952, pp.58-60).
~~-~1
20
later part of the Early Cambrian however, marine waters gradually spread over
the Mira area and sediment was deposited.
Following a period of non-deposition in the entire area during the
earliest Middle Cambrian, marine waters again spread over the Mira area and
sedimentation resumed. Thus, in the area west of East Bay, volcanic rocks
are interbedded with Middle Cambrian sediments. Also, in the St. Peters and
Framboise map-areas, Weeks (1954, p.35) recognized Middle Cambrian volcanic
and sedimentary rocks.
There was apparently a period of non-deposition in the entire area
during late Middle Cambrian and early Late Cambrian as evidenced by the faunal
succession. About mid-Late Cambrian the sea again covered the Mira area and
shale with minor limestone was deposited. Sedimentation then gradually spread
to the area west of East Bay.
Hutchinsonts work on the Cambrian trilobites of Cape Breton Island has
demonstrated that eight paleontological zones are represented in the rocks of the
area. These eight zones range in age from late Early Cambrian to latest Cambrian.
Silurian?
General Statement
The only fossiliferous possibly Silurian strata found in Cape Breton
Island were reported by Phinney (1956, p.18). He found one outcrop of highly
weathered sandstone containing Silurian? fossils. These fossils were identified
by A. J. Boucot and the collection suggested to him an impoverished Arisaig fauna
(Phinney, 1956, p.18). Phinney also interpreted an outcrop of grey shale as
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probably related to the fossiliferous Silurian? strata. No reason was given for
this interpretation.
In southeastern Cape Breton, Weeks (1954) proposed the name Middle
River for a group of unfossiliferous clastic rocks that unconformably overlie
Lower and Middle Cambrian strata. He assigned a Silurian age to them.
Distribution
Rocks of the Middle River group occur in four separate areas southwest
of Mira River, in southeastern Cape Breton Island (plate 1). These areas are
referred to by Weeks as: Mira, Middle River Framboise, Stirling and Marie
Joseph areas.
The one outcrop of fossiliferous Silurian (?) strata occurs west of the
Mabou Highlands in the Lake Ainslie map-area. The outcrop projects throughi
Mississippian conglomerate (Phinney, 1956, p.18).
Lithology
Middle River group lithology as described by Weeks (1954, p.57) is
chiefly sandstone, quartzite and conglomerate.
There are fundamental differences in lithology between Mira-Middle
River Framboise areas and Stirling-Marie Joseph areas. The only similarity
in lithology (from WeeksT description) of the rocks in these two general areas
is that quartz and quartzite pebbles are common in rocks of Stirling, Marie
Joseph and Middle River Framboise areas. In contrast, the rocks are chiefly
quartzites in the Stirling-Marie Joseph areas and are more highly indurated than
22
rocks of the other two areas. Arkosic sandstones are common in Middle River
Framboise area, and are almost lacking in the Stirling-Marie Joseph areas. Rocks
with sand-size grains are rare in the Mira areas so that arkosic sandstones are
naturally less common than in the Middle River Framboise area. Volcanic
pebbles are very common in conglomerates of the Mira area and, although no out-
crops are known, they are present in conglomerate boulders of the Middle River
Framboise area. No volcanic pebbles occur in rocks of the other areas. The
sandstones of the Mira area contain angular to subangular grains of quartz and
feldspar with a calcite cement. The sandstones of the Stirling area, which have
a silica cement, rarely contain feldspar and the grains are more rounded than
similar sized grains in the Mira area.
Age
Weeks' descriptions (1926, 1954) of the rocks he mapped as Middle
River group suggest three possibilities. (1) The strata belong to two groups,
indicated by differences in lithology and stratigraphic relationships as he (Weeks,
1926, fig. 15) first suggested. (2) The rocks belong to one group which uncon-
formably overlies Middle Cambrian rocks and is cut by diorite of probably
Devonian age (Weeks, 1954). (3) The Middle River group is not limited to an
age older than the Devonian. In this case the few exposures of areally segregated
quartzites that Weeks used to delimit the age of the Middle River group (they are
cut by diorite) are not related to the rocks of the other areas he mapped as
Middle River group.
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The sedimentary rocks that Weeks (1954) included in the Middle River
group were formerly considered to belong to at least two groups (Weeks, 1926).
One group consists chiefly of quartzite and is separated stratigraphically from
younger sandstone and conglomerate, by volcanic rocks. These volcanic rocks
are interpretated as Middle Cambrian (Weeks, 1954, p.37). Weeks (1926, p.207C)
stated that, although the quartzites are fairly massive, "a bedding plane was
observed (on Framboise River above Five Island Lake) indicating that the strata
dip under the volcanics to the north" . This, of course, precludes their cor-
relation with rocks of the Mira-Middle River Framboise areas which unconform-
ably overlie the above mentioned Middle Cambrian volcanic rocks. If these few
outcrops of quartzite, west of the Stirling area, are correlative with the quart-
zites of the Stirling-Marie Joseph area, the quartzites are older than the Silurian.
This, of course, depends on the acceptance of Weeks' former observations that
the quartzites dip under the volcanic rocks. Weeks (1954, p.59), however, in
referring to the same quartzite outcrops, more recently stated: "West of the
diorite and intruded by it, a few exposures of quartzites with unknown attitudes
indicate rather conclusively that the diorite, at least, is younger than the Middle
River quartzites" . If these recent considerations are correct it is possible that
the quartzites of the Stirling-Marie Joseph areas are Silurian, as Weeks concludes.
The differences in lithology (see also section on lithology) between the
Mira-Middle River Framboise areas and the Stirling-Marie Joseph areas suggest
that these rocks may not be correlative. Conglomerate, composed of volcanic
pebbles, is the chief rock type in the northern part of the Mira area. Near the
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southern end of the Mira area, conglomerate, composed of volcanic pebbles is
interbedded with or grades into sandstone and conglomerate composed of quartz
pebbles. This later conglomerate is similar to conglomerates in the Middle
River Framboise area. The general lithology of the southern part of the Mira
area and the Middle River Framboise area suggested to Weeks that these two
areas are probably underlain by part of the same original structure. From
Weeks' description of the four areas there does not appear to be a lithologic link
between the Mira-Middle River Framboise areas and the Stirling-Marie Joseph
areas. Diabase dykes cut strata of these two general areas but this does not aid
correlation as diabase dykes cut Carboniferous rocks in other parts of Cape
Breton Island (Norman, 1935, p.32 and Kelley, 1957b).
Middle River group strata of both the Stirling and Marie Joseph areas
are in contact with granitic rocks but there is no known locality where these
granitic rocks cut the sedimentary rocks. The quartzites that are cut by diorite
are half a mile west of the Stirling area and separated from it by a body of
diorite. There is some doubt concerning the age of these quartzite outcrops
because, as mentioned previously, Weeks (1926) observed that a bedding plane
of these rocks dips under the volcanic rocks (later dated as Middle Cambrian). If
they do dip under the volcanic rocks and if rocks of the Stirling-Marie Joseph
areas are correlative with rocks of the Mira-Middle River Framboise areas,
the two general areas of the Middle River group are not known to be intruded by
granite or diorite of possible Devonian age. Therefore, the Middle River group
would not be limited to a Silurian age. In any case, a Silurian age for all the
rocks mapped as Middle River group cannot be assigned with confidence.
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Devonian - McAdam Lake Formation
General Statement
The Devonian rocks of Cape Breton Island were first mapped by
Fletcher (1878, pp.440-441) as Carboniferous conglomerate because of their
lithologic similarity to that conglomerate. Bell and Goranson (1938a), however,
found Devonian fossils in black shale interbedded with the coarser material.
They referred to these rocks as the McAdam Lake formation. Weeks (1954)
mapped the southwest extremity of these rocks as Mississippian and it is possible
that rocks mapped as Mississippian in other parts of the Island are Devonian.
Distribution
Known Devonian rocks outcrop in an area of approximately 7 square
miles in the southwestern part of the Sydney map-area.
Lithology
The McAdam Lake formation consists of grey arkoses and conglomerates,
one bed of carbonaceous shale and one tuff bed. Pebbles in the conglomerate
are mainly quartz and sandstone although Weeks (1954, p.68) reported boulders
of granite, rhyolite and diorite.
Origin and Age
The rocks of the McAdam Lake formation were concluded to be of fresh
water origin by Bell and Goranson (1938a) apparently on the basis of contained
plant fragments.
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Bell and Goranson (1938) assigned the McAdam Lake formation to the
Early or Middle Devonian because of the presence of an Arthrostigma-
Psilophyton flora. Later in a letter to Dorf (Dorf and Cooper, 1943, p.268)
Bell reported Arthrostigma gracile Dawson in his McAdam Lake collection.
This flora was assigned to the Early Devonian by Dorf and Cooper because of
its association elsewhere with Early Devonian strata.
Granitic Rocks
General Statement
Granitic rocks in central Cape Breton Island are widespread and range
in composition from granite to gabbro. Norman (1935, p .11 interpreted the
granitic rocks (granite to diorite) in the Lake Ainslie map-area to be differenti-
ates of one magma. Weeks (1954) and Bell (1938) also assigned the pre-Carboni-
ferous granitic rocks to a single period of intrusion. Cross-cutting relationships
suggest that, if these rocks are intrusive, the order of intrusion followed the
order of increasing silicity. Excepting certain Triassic (?) dioritic or "diabasic"
dyke rocks, granite is the youngest "intrusive" rock in the area.
Distribution
The distribution of pre-Carboniferous granitic rocks is shown on the
geological map of Cape Breton Island (plate 1). They occupy the greater part
of all upland areas on the Island.
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Lithology
The granitic rocks are highly variable in composition and grade in a
single outcrop from granite to diorite. The granite is typically a pink or grey
rock. The pink variety is commonly low in ferromagnesian minerals and may
be designated "alaskite". The grey variety contains up to 15 per cent biotite.
The most common associates of the pink granite are pink syenite and
red and black granodiorite and quartz diorite that contain up to 25 per cent
hornblende. The plagioclase is altered oligoclase or andesine.
There are numerous areas of mixed granitic and metasedimentary
rocks. The granitic rocks have either intruded or replaced the metasedimentary
rocks parallel to their foliation, and there are numerous angular inclusions or
relics of the metasedimentary rocks in the granitic rocks. These areas of
mixed rock are most common in the vicinity of contacts between the George River
group and the granitic rocks.
Age
Previous to Weeks' work in Cape Breton in the late 1940's the granitic
rocks of the Island were mapped as Precambrian. Hayes and Bell (1923, p.54)
assigned a Paleozoic age to the granitic rocks. Later Bell and Goranson
(1938a) mapped them as being older than the Cambrian rocks. Weeks (1947) first
interpreted the granitic rocks as post-Cambrian, Pre-Carboniferous; later he
(Weeks, 1954) assigned them to the late Lower or early Middle Devonian.
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The only fossiliferous rocks cut by granitic rocks are Middle Cambrian
strata of th ie Sydney and Gabarus map-areas (Weeks, 1954, p.68; Hutchinson,
1952, p.6). The suggestion that the granitic rocks are Devonian is based on
their cross-cutting relationships to strata designated Middle River group. How-
ever, as the Silurian age of the Middle River group is based chiefly on the cross-
cutting relationship of the granitic rocks it is apparent that a Devonian age for
the granitic rocks rests on a very weak basis.
It is known, as stated above, that granitic rocks cut Middle Cambrian
beds and that granitic pebbles are included in the Lower Devonian McAdam Lake
formation. It is further suggested that because there is no structural break
between Cambrian and Lower Ordovician rocks (Hutchinson, 1952, p.29) the
granitic rocks are pos't-earliest Ordovician. If this suggestion is accepted the
age of at least some of the granitic rocks is post-earliest Ordovician and pre-
E arly D evonian.
CARBONIFEROUS ROCKS
General Statement
Carboniferous sedimentary rocks underlie 1, 100 square miles of the
land area of central Cape Breton Island. The maximum thicknesses of the three
Mississippian and three Pennsylvanian groups of Cape Breton Island total
between 25, 000-30, 000 feet. Not all groups, however, show maximum thick-
nesses in one section. The maximum thickness of any one Carboniferous
section is probably of the order of 15, 000 feet.
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During deposition of the Mississippian there was localized folding and
faulting so that there are both conformable and unconformable contacts between
the three groups. Local folding and faulting also resulted in erosion taking place
simultaneously with nearby deposition.
Pennsylvanian deposition was also variable. Hence, locally, some
Pennsylvanian and Mississippian rocks are separated by a disconformity although
there was continuous sedimentation elsewhere in several localities.
Mississippian
General Statement
Mississippian sedimentary rocks in the Atlantic provinces are divisible
into three groups: the Lower Mississippian Horton group and the Upper
Mississippian Windsor and Canso groups.
The Canso group, which lies above the Windsor group, may be in part
Pennsylvanian. The Canso is correlated with the Lower Namurian of Europe
(Bell, 1943, p.23-25). The report of the Mississippian Sub-committee of the
Committee on Stratigraphy of the National Research Council (Weller et al.,
1948) correlated the Lower Namurian of Europe with the Mississippian of North
America, although Jongmans (1937, p.394-396) reported Lower Namurian flora
in the Lower Pennsylvanian Pocohontas group of West Virginia. Conversely,
Moore (1937, p.663) on the basis of his study placed the Mississippian boundary
between the Lower and Upper Namurian.
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Mississippian sediments of central Cape Breton Island were deposited
on the eastern edge of a large basin that intermittently may have occupied many
thousands of square miles of eastern Canada. Parts of the Mississippian basin
were interrupted by land masses at various times. These land masses were
probably ridges that trended parallel to the northeast regional structure.
Distribution
All the upland areas of Cape Breton Island are flanked by Mississippian
rocks except near the Mabou Highlands or where faulting has resulted in placing
Pennsylvanian strata in juxtaposition to pre-Carboniferous rocks.
In central Cape Breton Island Mississippian sedimentary rocks underlie
approximately 875 square miles, and probably an additional 400 square miles
are covered by water of Bras d'Or Lake.
The distribution of Mississippian rocks is shown on the geological map
of the Island (plate 1 and fig.5).
Lithology
The Lower Mississippian Horton group consists of conglomerate,
arkosic sandstone, sandstone, siltstone, shale and minor limestone. The Upper
Mississippian Windsor group consists of siltstone, shale, sandstone, limestone,
gypsum, anhydrite and salt in the central part of the basin and conglomerate,
sandstone, siltstone, limestone and possibly some gypsum in marginal areas of
the basin.
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The Upper Mississippian Canso group consists of fine-grained sedi-
mentary rocks, namely siltstone, sandstone and minor limestone, which probably
reflect a cessation of the tectonic activity that accompanied deposition of earlier
Mississippian sediments.
Origin and Age
Lower Mississippian rocks of the Horton group are probably continental
in origin, as suggested by the presence of a terrestrial flora and the lack of
marine fossils.
Upper Mississippian rocks of the Windsor group are chiefly marine as
indicated by the numerous marine fossils found in Windsor limestones.
The Canso group may be marine in part, but is mainly non-marine.
This is indicated by the flora and fauna.
More detailed information on the origin and age of Mississippian strata
will be given in the next chapter. Their age has, in general, been well
established by fossils.
Pennsylvanian
General Statement
Pennsylvanian rocks in Eastern Canada are divisible into three groups
and, as in earlier periods, the contained fauna and flora are more easily cor-
related with European fossils than with North American.
The oldest group is the Riversdale, the medial is the Cumberland, and
the youngest is the Pictou. Only the Riversdale and Pictou groups are present
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on Cape Breton Island but, according to Copeland (personal communication), it
is possible that part of the Cumberland may be equivalent in time to part of the
Riversdale.
Distribution
Pennsylvanian strata flank the west, south and northeast coast of Cape
Breton Island and southeast of Bras dtOr Lake, between the lake and the Atlantic
coast, there are several belts of Pennsylvanian strata (plate 1 and fig.5). The
distribution, thickness and attitudes of Pennsylvanian strata suggest that most
of the Island, except possibly part of the northern tableland, was covered by
Pennsylvanian rocks at the end of this period.
Lithology
Pennsylvanian rocks are mainly sandstone, shale, grit, conglomerate
and minor fresh water limestone. Coal seams are economically important but
are stratigraphically minor. Underclays are commonly, if not universally,
associated with the coal seams. No marine sediments have been recognized in
the Pennsylvanian.
Origin and Age
Pennsylvanian sedimentary rocks of Cape Breton Island have been
described by Hayes and Bell (1923, p.56) as flood plain deposits in a progressively
subsiding ancient river valley. Their main lines of evidence are: (1) absence
of marine fossils, (2) each seam is underlain by, and genetically connected with,
an ancient soil in the form of an underclay, (3) channeling of cross-bedded sand-
stones into underlying shales and coal beds, (4) mud-cracked and rain-pitted
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shales are common, (5) rapid lateral and vertical lithological changes commonly
occur. These points, plus the fact that the stratigraphic interval between the
coal seams is fairly uniform, suggest a depositional history involving plains,
but a fluvial-plain fits the facts as well as a flood-plain. Haites (1951, p.329,
331-332) followed Hayes and Bell and stated that a flood-plain environment best
explains some of the sedimentary features in the coal seams and associated
sediments. Two of these features are; "horsebacks" in the pavement of some
coal seams and the presence of a shale pavement and roof for most of the seams.
"Horsebacks" or rolls in the pavement are interpreted as places where the bed-
load of the ancient stream was deposited near its borders and formed natural
levees. The silt and clay particles carried in suspension by the rivers would
cover a much greater area than the coarse bed-load sediment and would be de-
posited over a larger area. This flood-plain area, where the suspended load
was deposited, is also where the most vegetation would exist. The overbank
flood waters, carrying the suspended load, would probably kill existing vegetation
and provide a clay or silt cover over the peat beds. In some cases, however, a
migrating stream would kill the vegetation and sandstone would be the resulting
roof for the coal seam. Because of the resistance of peat to erosion (Cross,
1952, p.100) a migrating stream with a sand bed-load could provide a sandstone
cover for fairly large areas of the coal seam. This may be the reason for a
sandstone roof over some of the seams, as was observed by the author for the
Tracy seam in the Sydney field.
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The stratigraphy and fossil flora of Pennsylvanian rocks in Nova Scotia
have been carefully studied by W.A. Bell.
Before Bell t s work, which commenced in 1911, Pennsylvanian strata in
Nova Scotia had a three-fold division based on the assumption that the coal beds
were all the same age. The rocks below the coal bearing strata were called
"Millstone Grit", and those above were referred to as "Upper Coal Measures".
The coal bearing strata were the "Productive Coal Measures". Bellrs fossil flora
studies have shown that Pennsylvanian rocks are correlative with several zones
of the European Upper Carboniferous: Westphalian AB, C, and D. Westphalian
B. is apparently missing on Cape Breton Island. All zones contain "Productive
Coal Measures" at some locality in Nova Scotia, and in Cape Breton coal is mined
from seams in rocks of Westphalian A, C, and D.
For a complete discussion of the fossil flora of Pennsylvanian rocks of
Cape Breton Island the reader is referred to Bell's work (1938, 1944).
Chapter 3
LOWER MISSISSIPPIAN STRATIGRAPHY
General Stat ement
Lower Mississippian rocks of Cape Breton Island are a conformable
group of continental sedimentary rocks that, with one possible exception, rest
unconformably on older rocks. The exception was first noted by Norman (-1935,
p.22) in the eastern part of the Lake Ainslie map-area where volcanic and sedi-
mentary rocks of unknown age conformably underlie Lower Mississippian rocks.
The contact between the Lower Mississippian rocks and the volcanic-sedimentary
strata was arbitrarily drawn at the top of the uppermost recognized bed of
volcanic rocks. It is therefore possible that these underlying rocks are Lower
Mississippian although Norman(1935, p. 2 3) suggested a Devonian age because
their stratigraphic position and lithology were thought to be similar to the Lower
Devonian McAdam Lake formation that outcrops in the Sydney map-area.
All Lower Mississippian rocks in the Atlantic provinces are included in
the Horton group.
HORTON GROUP
General Statement
The name, Horton group, is derived from the type locality near Horton
bluffs, north of Windsor, Nova Scotia. Bell (1929), in the type area, divided the
Horton group into a lower Horton Bluff formation and an upper, Cheverie for-
mation. These two formations were not mapped (the undivided Horton group was
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mapped) in the Wolfville map-area (Crosby, 1952) which includes the type section,
or in the adjoining map-areas to the east and northeast (Stevenson, 1957; Weeks,
1948). However, the undivided Horton group is traceable on the mainland of
Nova Scotia to Cape Breton Island. At the Strait of Canso, which separates Nova
Scotia from Cape Breton Island, a freshwater limestone in the Horton group is on
strike with a limestone on Cape Breton Island, one mile distant (Weeks, personal
communication). Both limestones occupy the same position in similar strati-
graphic successions.
Distribution and Thickness
The distribution of the Horton group in central Cape Breton Island is
shown on the generalized geological map (plate 1 and figure 5). Many of the pre-
Carboniferous uplands in the western half of the area were probably covered by
Horton sediments. The isopach map (figure 1) shows the variable thickness of
the Horton group. This map is an interpretation of thickness based on 14
surface sections, 5 measured and 9 calculated from the numerous attitudes in
the general area of the recorded points. The isopach lines were spaced at equal
intervals between the recorded sections. The trends of the isopach lines were
chiefly interpreted from the geological maps of the area. These maps indicate
the directions in which Horton units show consistencies and variations in thick-
ness.
Horton group rocks of the Lake Ainslie map-area have not been con-
toured on the isopach map because total thicknesses are not available. An
examination of the geological map of the Lake Ainslie area (Norman, 1935)
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suggests that an approximate thickness of the Horton group could be obtained along
the east side of Lake Ainslie. Norman, (1935, p.30) pointed out, however, the
probability that the pre-Carboniferous-Horton contact was faulted in this area.
The author has examined one such faulted contact on the west side of the southern
pre-Carboniferous area. It is a high angle thrust or reverse fault and can be
seen at the face of an old adit that has recently been re-opened to explore the
barite and fluorite deposits associated with the fault. The only other possibility
for a thickness determination in the Lake Ainslie map-area is along the east
side of the Mabou Highlands. There, outcrop is too scarce to make any significant
approximation of thickness. However, the Lake Ainslie area was probably
covered with Horton sediments except for the Mabou Highlands, parts of which
were positive during much of Carboniferous time.
Age
Fossil collections from the Horton group are meagre and uncommon.
The only typical Early Mississippian plants found in central Cape Breton Island
1
are Aneimites acadia Dawson and Lepidodendropsis corrugata Dawson.
Aneimites acadia has been identified only in the Lake Ainslie map-area but,
Lepidodendropsis corrugata occurs in the Lake Ainslie and Whycocomagh map-
areas and just north of the Baddeck map-area. A lepidodendroid stem, that is
probably Lepidodendropsis corrugata, was identified in the Baddeck map-area.
1 (unless otherwise stated all Mississippian fossils were identified by
palaeontologists of the Geological Survey of Canada).
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Carbonized plant fragments are common. Fish scales, teeth and bones and plant
spores also occur in the Horton group of central Cape Breton Island. The
presence of these few diagnostic fossils, plus the fact that the rocks are of con-
tinental origin and are conformably overlain by marine Upper Mississippian beds
with no evidence, in most places, of an unconformity, reasonably establishes the
presence and age of the Horton group in central Cape Breton Island.
In the southwestern part of the Whycocomagh map-area the 10, 000 to
11, 000 feet of strata on Graham River designated as Horton group (see plate 2)
may, in part, be Upper Devonian. Rocks in the lower 1,700 feet of this section
are more highly indurated than rocks higher in the section but the gross lithology
suggests repetition in the section. The more highly indurated aspect of the lower
part of the section may be due to dynamic metamorphism associated with faulting.
This explanation was suggested by Neale (1956a) to explain metamorphosed strata
that he mapped as Horton in the northern part of the Island.
No fossils have been found in the lowermost Horton formation on Cape
Breton Island and it is possible, therefore, that some or all of these strata are
Devonian.
Lithological Subdivision
The most comprehensive study of the Horton group in Nova Scotia is that
by Murray (1955). He divided the Horton group into three formations; the
Craignish below, the Strathlorne, and the Ainslie above. The type section of
1 The Ainslie formation should not be confused with the Ainslie sandstones
of Mather and Trask's report (1928). The Ainslie sandstones are included
in the Ainslie formation.
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the three formations is along the Southwest Mabou River, in the western part of
the Whycocomagh map-area.
It is extremely difficult to map the three Horton formations separately
throughout central Cape Breton Island even though the various lithologic units
can be distinguished in most measured Horton sections. This is partly due to
poor exposures but is mainly due to lateral facies changes of these sedimentary
units.
Norman did not map subdivisions of the Horton group. He stated
(1935, p.25) ....... " any division of the Horton strata on a lithological basis
would only have local significance". He did, however, describe two Horton
"groups" in the Lake Ainslie map area. His lower group is essentially the
Craignish formation and his upper group includes the Strathlorne and Ainslie
formations. Recently, Norman (personal communication) has implied that sub-
division of the Horton group in the Lake Ainslie map-area should be possible with
detailed study.
Craignish Formation
The Craignish formation is 5,130 feet thick in the type section
(Murray, 1955, p.20). It consists of medium-to coarse-grained, grey, arkosic
sandstone with minor amounts of siltstone, and red conglomerate with interbeds
of red arkosic grit, sandstone and siltstone. The red color is due to iron oxide
in the cement and this oxide commonly forms a coating on the subangular to
rounded pebbles of granite, quartzite, limestone, felsite, quartz and feldspar
in the conglomerates.
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The Craignish formation rests unconformably on pre-Carboniferous
granite and metasedimentary rocks and is conformably overlain by the Strathlorne
formation. The upper contact is placed at the top of the uppermost red bed in a
typical section.
The Craignish formation exhibits a definite sequence of facies that can
be recognized in various sections. Variations in thickness and interfingering of
these several facies make it nearly impossible to map them as separate units
but in a general way they can be recognized, especially in the Whycocomagh map-
area.
The seven columnar sections of the Horton group in plate 2 show some
of the variations of Horton lithology and thickness in various parts of Cape
Breton Island. The datum plane for the seven sections is the A limestone of
the Windsor group. This limestone, which is stratigraphically below fossili-
ferous Subzone B limestone of the Windsor, is widely distributed over Nova Scotia,
New Brunswick (?) and Newfoundland. This thin (up to 60 feet thick) limestone
member of the Windsor group is conceded to be a time-rock unit (Murray, 1955,
p.84 ; Smith, 1956, p.117; Bell, personal communication).
Murray (1955, p.20) divided the Craignish formation into two members:
an upper, McLeod, member and a lower, Skye River, member. The McLeod
is characterized in the type section by red and alternating red and grey sandstone
and siltstone and was assigned a thickness of 2,230 feet. The contact between
the McLeod and Skye River members was arbitrarily drawn. The Skye River
member consists mainly of coarse-grained, grey, feldspathic sandstone, arkose,
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arkosic grit, conglomerate and red siltstone, sandstone and conglomerate and
was assigned a thickness of 2,900 feet. The grey beds are most abundant in the
middle part of the member whereas red and grey strata alternate in the lower and
upper parts. The lowermost 400 feet of alternating red and grey beds are not
included in the Skye River member by the writer because they are correlative
with strata on Graham River that have been distinguished as a separate member
of the Craignish formation.
In the Graham River section (plate 2) 8,050 feet of strata are tentatively
assigned to the Craignish formation. Although there is probably considerable
repetition of strata due to faulting the general sequence is considered normal
because it is correlative with the Craignish formation in the Southwest Mabou
section and, in part, with the Southeast Mabou section.
The Craignish formation on Graham River can be divided into three units.
The uppermost unit consists of red sandstone and siltstone, conglomerate and
interbedded red and grey siltstone and sandstone. Although outcrops are few in
the Graham River section there is enough similarity to correlate this uppermost
unit with the McLeod member. The only distinguishing features that separate it
from the underlying Skye River member are its color and the fact that there is
less thinly laminated grey siltstone in the McLeod than in the Skye River.
Except for 120 feet of alternating red and grey strata in the Skye River
member of the Graham River section, the Skye River member consists wholly of
grey beds. These grey beds contain abundant plant debris and are suggestive of
the Strathlorne formation in that they consist chiefly of thinly laminated grey silt -
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stone, blocky siltstone and sandstone. They differ from the Strathlorne in that
they also contain conglomerate, coarse grained sandstone, arkosic sandstone and
quartzose sandstones and do not contain limestone.
The Skye River member in the Graham River columnar section (plate 2)
is shown as 3,200 feet thick. The true thickness is probably much less than that
amount because of repetition of beds. (Such repetition was probably caused, for
the most part, by the fault shown on the geological map of the area (Kelley, 1957)).
This fault was not projected to Graham River because its trace was based on an
air-photo lineament and was not extended beyond the limits of the lineament.
Other faults are known to exist in the area but their effect on the thickness of the
Graham River section is unknown.
The basal lithologic unit of the Craignish formation on Graham River is
here designated the Graham River member. It has an apparent thickness of
1,750 feet and is seemingly conformable with the overlying Skye River member.
It consists of grey conglomerate, grit, brick red to orange siltstone interbedded
with red and grey sandstone. These sedimentary rocks are cut by five diorite
dykes up to 50 feet thick. The most distinguishing feature of the Graham River
member is the very bright orange-red siltstone. It is considered correlative
with the lower part of Murrayrs Skye River member on the Southwest Mabou River
because of similar lithology and stratigraphic position.
The Graham River member is missing in the Southeast Mabou section.
The lowest strata on Southeast Mabou suggest correlation with the Skye River
member. Strata that the writer correlates with the Skye River member include
1, 250 feet of grey arkosic sandstone and grit with thin interbeds of grey siltstone
- I - a k 'i NOUN- ---
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and a few thin seams of carbonaceous clay with abundant plant rootlets, and
pebble conglomerate. This sequence is overlain by 300 feet of red siltstone which,
in turn, is overlain by 850 feet of arkosic grit and pebble conglomerate with some
interbedded grey, thinly laminated siltstone. This later 1,150 feet of strata
contains beds typical of both the McLeod and Skye River members. The upper-
most part of the Craignish formation consists of 540 feet of red siltstone and sand-
stone which, as stated by Murray (1955, p.43), is typical of the McLeod member.
In all sections examined east of the Southeast Mabou section the thick,
massive, grey beds of the Craignish formation are missing. The lowest Horton
strata in the Baddeck map-area contain beds typical of the McLeod member but
with varying amounts of conglomerate. The conglomerate is rather weakly con-
solidated so that pebbles are easily broken from their matrix. Also the Craignish
formation in the Baddeck area is commonly calcareous as is the McLeod member
of the Craignish formation in the Whycocomagh map-area, whereas the Skye River
and Graham Brook members are rarely calcareous.
Strathlorne Formation
The 1, 050 feet of strata assigned to the Strathlorne formation in the type
section are composed of fine, "non-red" clastics, (Murray 1955, p.26). They
include thinly laminated grey siltstone, fissile shale, medium bedded sandstone
and thin impure limestones. Murrayts "non-red" criterion was found impractical
for mapping purposes. Thin beds of red siltstone, sandstone and, rarely, con-
glomerate occur in sections that are otherwise of typical Strathlorne lithology.
These red beds are included in the Strathlorne by the present author.
In the type section, the Strathlorne formation is conformable with the
underlying Craignish and overlying Ainslie formations. Murray (1955, fig.7)
draws the lower contact of the Strathlorne formation at the top of the uppermost
Craignish red bed. He fixed the upper contact of the Strathlorne at the base of
the first Ainslie red bed or at the base of the first limestone intraformational
conglomerate, whichever was lower in the section.
The present author usually had no difficulty recognizing the Craignish-
Strathlorne contact. There is commonly a significant lithologic change (con-
glomerate to siltstone) as well as color change (red to grey) between the Craignish
formation and the Strathlorne formation. In some sections, however, recognition
of an upper contact was more difficult for one or more of the following reasons:
(1) scarcity of outcrops, (2) lack of any apparent lithologic change and (3) no
color change. At such localities the Strathlorne and overlying Ainslie formations
are together referred to as the Ainslie-Strathlorne formation. East of the
Craignish hills the Ainslie-Strathlorne formation rests unconformably on pre-
Carboniferous rocks, although in some places it is separated from the basement
rocks by a thin bed of quartzite conglomerate of unknown age.
In the succession of strata exposed in a small stream flowing south from
Mount Young Post Office, the upper part of the Craignish formation is exposed.
Overlying the Craignish is approximately 1,800 feet of grey beds similar to
Strathlorne lithology. They are succeeded by A1 Windsor limestone (Norman,
1927, 1928). Southwest of this stream, many of the strata between the Craignish
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formation and the basal Windsor limestone are typical of the Ainslie formation
and their thickness is within the limits expected of that formation. Therefore,
the uppermost Horton rocks in the general area of Mount Young are best referred
to as the Ainslie-Strathlorne formation because of the apparent interfingering of
the two lithologies.
Ainslie Formation
The Ainslie formation is 1,860 feet thick in the type section (Murray,
1955, p.27). It consists mainly of red and grey sandstone and siltstone west of
the Craignish hills and in the western part of the Baddeck map-area, whereas,
east of the Craignish hills and in most of the Baddeck map-area, conglomerate is
an important component of the uppermost Horton unit. Thin beds of intrafor-
mational limestone conglomerate are also common in the Ainslie formation.
The lower contact of the Ainslie formation was described previously.
The upper contact of the Ainslie formation is at the base of a grey, laminated
limestone. This laminated limestone is the basal member of the Windsor group.
It conformably to disconformably overlies the Ainslie formation.
An angular unconformity between Horton and Windsor groups is located
west of the Mabou Highlands on the northwest side of the Lake Ainslie map-area
(Norman, 1935, p.34). Similar local unconformities occur along this contact at
several other localities in Nova Scotia and are probably related to uplift of
isolated positive areas along pre-existing faults. Norman (1935, p.31) stated
that, with the exception noted above, the Horton-Windsor contact is disconfor-
mable in the Lake Ainslie map-area. The evidence for a disconformity is more
6glp
46
suggestive than factual. Norman t s main evidence (1935, p.31) is the fact that the
basal member of the Windsor group (A1 limestone) was deposited on sediment of
varied lithology. However, this relationship can be as easily ascribed to facies
change in the uppermost Horton sediments. Bell (1926, p .104C) noted that the
A1 Windsor limestone truncates plant rootlets in outcrops along the shores of
Lake Ainslie. This does suggest non-deposition but not necessarily mechanical
erosion; the non-deposition could be of short duration, more of the nature of a
diastem. Other than the angular unconformity near the Mabou Highlands there is
no evidence to indicate a significant sedimentational break between the Ainslie
formation and Windsor strata in central Cape Breton Island. Horton and Windsor
strata in the Baddeck and Whycocomagh map-areas are essentially conformable
(Kelley, 1957a, 1957b), and Weeks (1954, p.74) stated that the contact is con-
formable in southeastern Cape Breton Island.
Murray (1955, p.27) divided the Ainslie formation into two members,
the McIsaac Point below and the Glencoe above. The Glencoe member on South-
west Mabou River consists of thinly bedded fine sandstone interbedded with poorly
bedded siltstone or shale. These Glencoe strata are commonly crossbedded and
show graded sequences of fine sandstone to fine siltstone.
The McIsaac Point member on the Southwest Mabou River is characterized
by graded sequences of strata. Where fully developed, the sequence commences
with intraformational conglomerate and progresses through sandstone to siltstone
or shale (Murray, 1955, p.28). There are only a few complete sequences, but
the sandstone to siltstone or shale graded-bed sequences are characteristic cycles.
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These were first pointed out by Shrock (1948, p.31-33).
Although the Glencoe member is a rather striking assemblage of homo-
geneous strata on the Southwest Mabou- River and in other parts of western Cape
Breton (Murray, 1955, p.94 , it is not recognizable as a distinct lithologic unit
in northern Cape Breton, in the Baddeck map-area or east of the Craignish hills
in the Whycocomagh map-area. On the Southwest Mabou River the Glencoe
member differs from the underlying McIsaac Point member in that it is finer-
grained and lacks intraformational conglomerate, fossils, ripple marks and
massive sandstone beds. Five miles to the northeast, on the Southeast Mabou
River, Murray (1955, p.96) assigned 700 feet of strata to the Glencoe member.
Eight miles to the northeast of the Southeast Mabou River, at McIsaac Point,
the Glencoe member seems to be missing. Murray, however, following Bell
(1926) and Norman (1935), interpreted the Horton-Windsor contact as represent-
ing an erosional interval. This would explain the missing Glencoe member at
McIsaac Point.
In the Baddeck area, Murray agreed that the Horton-Windsor contact
is conformable (Murray, 1955, p.171). There, the Ainslie formation consists
of strata Murray correlated with the McIsaac Point member plus a coarser
facies of grits and conglomerate. Therefore, if Murrayrs postulation that the
Ainslie formation is a time-rock unit is correct, he should have concluded that
the Glencoe member is a facies of the Ainslie formation and hence, that its
absence is not evidence of erosion.
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The Ainslie and Strathlorne formations on Morgan's Brook (plate 2) in
the Baddeck River valley are together 2,800 feet thick. This thickness is about
the same as that in the three sections of Ainslie and Strathlorne mentioned above.
Strathlorne lithology resembles that of the type area but there is a greater amount
of silty limestone.
The Ainslie lithology on Morgants Brook is a mixture of blocky red
siltstone and graded sequences of red conglomerate to siltstone. Grey beds,
identical to Strathlorne grey beds, are present and, also, the characteristic
intraformational conglomerate. Lenses and beds (which are probably lensoid)
of red conglomerate and grit are present and these are typical of the Horton
section at Grand Narrows and of the Ainslie formation on the Iona Peninsula.
Some Problems of Stratigraphy
Strathlorne Formation
The Strathlorne formation is the only Horton unit on Cape Breton
Island that has easily recognized lithologic features that separate it from the
Craignish and Ainslie formations.
These features are most apparent in the lower part of the formation.
The upper Strathlorne contact, as mentioned previously and in the section to
follow, is separated with difficulty from the overlying Ainslie formation in areas
of few outcrops. Also, in areas of complex structure it is difficult to determine
the stratigraphy of the Horton group due to the similarity of lithology in parts
of the upper and lower units. The whole key to deciphering the stratigraphy
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is recognition of the Strathlorne formation and the A1 Windsor limestone.
Murray (1955, p.80) interpreted the Strathlorne formation as a time-
rock unit and considered all Strathlorne-type Horton strata that occur in com-
parable parts of the section in the Maritimes to be correlative in time. The
danger of such correlation is best shown by analogy with continental strata of
the Pennsylvanian in Nova Scotia. Thus, in 1891, in the fourth edition of
Acadian Geology (p.129), Dawson summarized Carboniferous geology. The
consensus at that time was that all productive coal beds were the same age and
they were commonly called "Middle Coal Formation?. All barren sandstone
below the coal bearing strata were called "Millstone Grit" and strata above the
coal bearing beds were known as "Upper Coal Formation"?. Bellts work (see
bibliography) which commenced in 1911 pointed out the fallacy of earlier ideas
by demonstrating that productive coal beds were no criterion of age. It there-
fore seems logical that time correlation within the Horton group on a lithological
basis is equally unsafe. Unfortunately, as mentioned on page 37, fossils are
scarce in the Horton group and it cannot be zoned. It may be possible, however,
by spore studies, to demonstrate whether or not the Strathlorne is a time-rock
unit.
Strathlorne-Ainslie Contact
Comparison of the Southwest Mabou River section (plate 2) with the
Graham River and Southeast River sections demonstrates some of the problems
involved in drawing the Strathlorne-Ainslie contact.
50
The Graham River section is 7 1/2 miles southwest and the Southeast
Mabou River section is 6 miles northeast of the Southwest Mabou River section.
The Strathlorne and Ainslie formations of the three sections are assumed to
have been deposited during approximately the same time interval. This is in-
ferred because each formation has similar fine-grained lithology and the total
stratigraphic interval occupied by the two is approximately the same. Also, the
uppermost part of the Craignish formation, which in each of the three sections
is overlain by the Strathlorne, has the same fine-grained lithology. This fact
strengthens the probability that the Strathlorne is not time transgressive in this
small area.
It is quite obvious from examination of these three sections and as
pointed out on pages 44 and 47 that the Ainslie formation consists of laterally
changing facies. Some grey beds of the Ainslie formation are indistinguishable
from Strathlorne grey beds so that in parts of the Ainslie basin, tectonic)
climatic and environmental conditions were, at times, probably similar to those
of the Strathlorne basin. These grey beds in the Ainslie formation are commonly
interbedded with red beds into which they probably grade laterally as suggested
by comparison of the several Horton sections.
The base of the Ainslie formation, according to Murray (1955, p.91)
.. . . is defined as the lowest stratum of, limestone intraformational con-
glomerate, red colored sedimentary rock, or massive cross-lamination. Second-
ary criteria are: small-scale choppy cross-lamination, graded sequences of any
kind, general coarsening of grade with respect to the underlying Strathlorne,
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massive sandstone, profuse ripple markings and evidence of rapidly varying
depositional conditions.' The only criticism of Murrayis criteria is the manner
in which the presence of red beds was used as a diagnostic criterion for the
Ainslie formation. Thus, a thin sequence of red strata in an otherwise normal
Strathlorne lithology compels Murray, by definition, to assign this sequence
to the Ainslie formation. In the Graham River section (plate 2), for example,
60 feet of well laminated brownish red siltstone occur in an exposed section of
360 feet. The 240 feet of well laminated greenish grey siltstone above the red
beds have typical Strathlorne lithology and were assigned to the Strathlorne by
the present author. Higher strata in the section are mainly massive, red
sandstone, typical of the Ainslie formation in this general locality. However,
Murray would have had to assign the red beds and the 240 feet of grey strata
to the Ainslie formation.
Grand Narrows Section
The Horton section at Grand Narrows (plate 2, col.5) includes more
than 4,300 feet of red sandstone and conglomerate and was mapped by Weeks
(1954, p.73) as part of the Windsor group. The present author interprets
this succession of strata as part of the Horton group because it is conformably
overlain by the basal Windsor limestone. This conformable contact was seen
near Grand Narrows and on the Iona peninsula, approximately 2 1/2 miles
west-southwest of Grand Narrows. Weeks (personal communication) noted the
limestone near Grand Narrows. He did not interpret it as A1 Windsor limestone
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because it is underlain by conglomerate similar in lithology to Windsor con-
glomerate that outcrops to the east.
The limestone at Grand Narrows is identical in lithology to other out-
crops of A1 Windsor limestone observed in the Baddeck and Whycocomagh map-
areas. Throughout the eastern parts of the Baddeck and Whycocomagh map-
areas the AI Windsor limestone is underlain by conglomerate similar in litho-
logy to the conglomerate at Grand Narrows. The limestone at Grand Narrows
is cut by carbonate veins, a common feature of the basal Windsor limestone.
The conglomerate underlying the limestone at Grand Narrows has malachite
stains on some of the pebbles, a common feature of several outcrops of con-
glomerate underlying the A, Windsor limestone .
Additional support for considering the clastics in the vicinity of Grand
Narrows as part of the Horton group is gained from study of the geology of
Iona peninsula. Rocks of the Iona peninsula occupy an anticlinal structure. On
the northwest flank of the anticline, intermittent outcrops of basal Windsor
limestone can be traced for a distance of 6 miles. Strata above the limestone
are chiefly overlain by drift or covered by water. Fossiliferous B lime,-
stone, in its normal stratigraphic position above the basal Windsor limestone,
outcrops on the lakeshore at one locality. The 2,800 feet of Horton strata below
the basal Windsor limestone on the northwest side of the peninsula include:
900 feet of Ainslie formation, 900 feet of Strathlorne formation and 1,000 feet of
Craignish formation. The Craignish formation is faulted against the pre-
Carboniferous; thus, the base of the Horton group is missing. However, Horton
strata on the northwest side of the peninsula are, in general, structurally
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conformable with strata on the southeast side. These strata on the southeast
side of the peninsula were mapped as Windsor by Weeks (1954) and are con-
formably overlain by limestone. This limestone has the same diagnostic litho-
logic features as the Al Windsor limestone 1 on the northwest flank of the anti-
cline, 4 miles distant. It is therefore concluded that the laminated limestone
at Grand Narrows and on the eastern side of Iona peninsula is the A1 Windsor
limestone. Consequently, the Mississippian sandstone and conglomerate strati-
graphically below this limestone are part of the Horton group.
The coarseness of Horton clastics in the Grand Narrows area suggests
that they are a marginal phase of the Horton group. It is questionable, however,
which formations are represented by this marginal phase of the Horton group
because the rocks are chiefly of one general lithology.
It is possible that the lower part of the conglomerate and sandstone
around Grand Narrows is equivalent to at least part of the Craignish formation;
the lithology of the conglomerate in the Ainslie and Craignish formations on the
Iona peninsula is identical to the conglomerate in the Grand Narrows area.
This possibility is strengthened by the loss of identity of the Strathlorne formation
in the southern part of Iona peninsula. This facies change is from a typical grey
Strathlorne lithology in the northern part of the peninsula to mainly red sand-
stone and conglomerate in the southern part. The first evidence of change in
Strathlorne lithology was noted immediately south of the boundary of the Baddeck
See page 66 for a description of A, Windsor limestone
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map-area. Here, the grey beds are intercalated with red beds. Further change
of the Strathlorne in a southerly direction can be inferred from examination of
two drillhole logs. These holes - 1,614 and 2, 004 feet deep, are located
approximately 3 1/2 miles W1O0 N of Grand Narrows. A few thin beds of grey
to black limestone and shale were cored at the expected position of the Strathlorne
formation. For the most part, however, the holes were drilled in conglomerate
and sandstone. This apparent facies change of the Strathlorne formation in the
southern part of the peninsula would result in equivalent strata, if present,
being unrecognizable in the Grand Narrows area.
Section Near Baddeck
The thinnest known section of the Horton group is located a mile east
of Baddeck (plate 2, col.6). The section totals 484 feet and consists of 67 feet
of Craignish formation, 75 feet of Strathlorne and 342 feet of Ainslie formation.
The basal few feet of the Craignish formation are composed of weathered
detritus of the underlying igneous rocks plus a few foreign pebbles. The upper
part of the formation is typical of other coarse-grained Craignish rocks, the
pebbles having been transported from a more distant source. Fish scales,
fragments of decorticated plant stems and plant debris were found in the
Strathlorne formation but all were unidentifiable with the exception of one lepi-
dendroid stem, which, according to W.A. Bell, is probably Lepidodendropsis
corrugata (Dawson).
1 Generalized drill-hole logs furnished by D. J. MacNeil
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Madame Island Section
The writer made only a cursory examination of Horton strata in the
areas southwest and northeast of St. Peters. The most striking feature of
Horton rocks in these areas is their degree of induration. Conglomerates on
Madame Island commonly break across the contained pebbles. Black shale and
siltstone southeast of St. Peters have been altered to argillite in part and the
quartzose sandstones to orthoquartzites or metaquartzites.
Horton rocks on Madame Island consist mainly of conglomerate, silt-
stone and sandstone, quartzite and minor shale . The supposed base of the
Horton section is exposed on Petit-de-Grat Island which is the small island
east of Madame Island, and on the southern part of Madame Island (see fig.5).
A1 Windsor limestone overlies Horton strata on the south side of Rocky Bay
(the bay where the words Madame Island are printed on fig.5). The contact on
the north side of Madame Island is not exposed.
The strata are seemingly divisible into two units, a lower unit consist-
ing mainly of coarse-grained, angular to rounded conglomerate with minor
sandstone and quartzite and an upper unit that includes red and grey sandstone,
quartzite, siltstone, conglomerate and shale.
Lithological changes in Horton rocks from those on Petit-de-Grat
Island to those on Madame Island somewhat resemble lithological changes of
Horton rocks in the Iona peninsula-Grand Narrows area. As in the Grand Narrows
section, the rocks in the Petit-de-Grat section consist mainly of conglomerate
whereas, on Madame Island, fine-grained rocks are dominant. The transition
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in both places, commonly occurs over a distance of 4 to 5 miles except where
faulting has brought the coarse and fine facies into juxtaposition.
The fragments in the conglomerate on Petit-de-Grat Island are up to
20 inches in maximum dimension and consist mainly of volcanic rocks and
quartzite.
No sections were measured by the writer but Fletcher (1881, p.331F)
estimated that there were 10, 000 feet of strata on Madame Island whereas,
Collins (G. S. C. , unpublished manuscript) has calculated a thickness of 2, 000 to
3,000 feet for the Horton section.
Weeks (1954, p.92-96) concluded that the Horton rocks of southeastern
Cape Breton Island were thrust to their present position from a southern
direction. This fault partially explains the present juxtaposition of coarse
grained conglomerate and fine grained Horton rocks. However, in light of the
abrupt changes in lithology that are known to occur in Horton rocks on Cape
Breton Island the possibility should not be overlooked that a facies change may
also explain the relationship of strata in this area. Such an interpretation would
require a re-examination of all field data.
The fact that Horton rocks on Petit-de-Grat Island are coarser-
grained than those to the north and northeast led Weeks (1954, p.70) to conclude
that these rocks were derived from a highland to the south. Alternatively, there
is a possibility that these rocks were derived from an easterly direction. If
Weeks' interpretation (1954, p.92-96) that a considerable area underlain by
Horton rocks has been eroded from the area west of Framboise is accepted,
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then, these eroded rocks may have been as coarse-grained as those on Petit-de-
Grat Island. However, there are too few points of reference, consequently the
information is too sparse to draw significant conclusions.
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Chapter 4
UPPER MISSISSIPPIAN STRATIGRAPHY
General Statement
Upper Mississippian rocks of central Cape Breton Island include the
chiefly marine sedimentary rocks of the Windsor group and the younger fresh
to brackish water sedimentary rocks of the Canso group.
The Windsor and Canso groups are each a conformable group of strata
but their contacts with older and younger strata are both conformable and un-
conformable..
An angular unconformity between the Horton and Windsor groups is
located west of the Mabou Highlands on the northwest side of the Lake Ainslie
map-area (Norman, 1935, p34). Similar local unconformities occur along
this contact at several other localities in Nova Scotia and are probably related
to uplift of isolated positive areas along pre-existing faults. Elsewhere in
central Cape Breton Island this contact is conformable.
The Windsor-Canso contact is conformable to disconformable in central
Cape Breton Island. The significance of this relationship is discussed in
Chapter 5.
The contact of the Canso group with the Pennsylvanian Riversdale group
in central Cape Breton Island is arbitrary as there does not appear to be any
sedimentational break.
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WINDSOR GROUP
General Statement
The name Windsor group was derived from the type locality near
Windsor, Nova Scotia. Bell (1929, p.46) divided the Windsor group at the type
area into five subzones on the basis of fossil evidence.
Upper Windsor Zone of Martinia galataea
Subzone E Characterized by Caninia dawsoni and Chonetes politus
Subzone D Characterized by Productus semicubiculus
Subzone C Characterized by Dibunophyllum lambii and
Nodosinella priscilla
Lower Windsor Zone of Composita dawsoni
Subzone B Characterized by Diodoceras avonensis
Subzone A Basal "limestone".
The applicability of these subzones over all of Nova Scotia has been sub-
stantiated by Stacy (1953) and Sage (1954). Stacy, working on the Windsor group
of Cape Breton Island, found enough specimens .... "to suggest that the five
faunal zones of the type section, and of the Cape Breton area (1) occupy the
same stratigraphic position, (2) have similar facies relationships, and (3) contain
generically and specifically comparable suites of fossils. Therefore, they are
considered essentially contemporaneous" (1953, p. 4 9).
Distribution and Thickness
The distribution of the Windsor group in central Cape Breton Island is
shown on the generalized geological map of the Island (plate 1 and fig.5). Windsor
strata occur in the lowlands but, because of their susceptibility to erosion, outcrops
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are scarce. Only one fairly complete section of Windsor strata is known to out-
crop in central Cape Breton Island. This section is on Hood Island, approximately
1 mile off the west coast on the 46* latitude. The basal Windsor limestone is
missing here, but Norman (1935, p.37 and 40) measured 1, 739 feet of Windsor
strata and Stacy (1953, pp.31-36) 1,780 feet. Stacy (1953, p.29) estimated the
total thickness of the Windsor group in western Cape Breton Island to be between
2,200 and 2,700 feet. Bell (1929, p.45) estimated the thickness of the Windsor
group in the type area to be not less than 1,550 feet.
In a relatively undisturbed section, 2,200-2,700 feet of Windsor strata
is probably a reasonable thickness. However, the more plastic salt and gypsum
members of the group were concentrated by flowage during folding and faulting.
Evidence for such flowage is established by the abnormal thicknesses of gypsum
and salt encountered during drilling of anticlinal structures (N. S. Report on
Mines, 1956, pp.121-141).
Stacy (1953, pp.37-38) measured 1, 005 feet of Windsor strata on the
northeastern tip of the Kelly Mountain, at Cape Dauphin. He interpreted the
lowest limestone in the section as the middle of the B Subzone and concluded that
the lower part of the Windsor section was faulted out. However, Sage (1954, p.58)
considered the base of the Cape Dauphin section to be unbroken B Subzone. He
further reported (personal communication) that by digging through the drift he
uncovered A1 Windsor limestone. It therefore appears that the total Windsor
section is present at Cape Dauphin and is not over 1,100 feet thick.
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Approximately 1, 300 feet of Windsor strata in western Cape Breton
Island were considered to be Lower Windsor by Norman (1935, p.34). In the
same area Stacy (1953, p. 13) estimated 1,200 feet of strata as Lower Windsor.
Lower Windsor strata at Cape Dauphin total approximately 400 feet (Stacy, 1953,
p.37 and 38). In the Sydney map-area Bell (1938a) assigned 3,500 feet of red
conglomerate and interbedded red sandstone and shale to the Lower Windsor.
Upper Windsor strata in the Sydney map-area total 790 feet (Bell,
1938b), at Cape Dauphin 685 feet, and on Hood Island 984 feet to the top of E
limestone (Stacy 1953, pp.31-34 and 37-38).
Age
Fossils are very common in limestone members of the Windsor group
and have been extensively studied in Nova Scotia by Bell (1929), Stacy (1953)
and Sage (1954). These investigators identified a combined total of 154 species
belonging to 106 genera.
Correlations of the Windsor group with strata outside the Atlantic
provinces were worked out by Bell (1929). He (Bell, 1929, p.71-74) concluded
that the Windsor group correlates with the Visean of western Europe and shows
close affinities with the Meramecian and Chesterian of Mississippian sections
in United States. Sage's work, and to a lesser extent Stacyrs work, supports
Bell's correlations.
For a list of the fossils that the writer obtained from Windsor strata
in the Whycocomagh and Baddeck map-areas the reader is referred to Table 2,
page 62.
Locality *
Inferred subsone
FORAMINIFERA
Nodosinella priscilla (Dawson)
COELENTERATA
Zaphrentis minas Dawson
Lopophyllum
Dibunophyllum sp.
Dibunophyllum lambii Bell
Conularia sp.
Conularia planicostata Dawson
Conularia sorrocula Beede X_
BRYOZOA
Batostomella sp.
Batostomella exilis (Dawson) x
BRACHIOPODA
Protoniella baddeckensis Bell-X
Productus
Productus avonensis Bell
Linoproductus semicubiculus (Bell)-
Linoproductus lyelli (Verneuil)_ x
Linoproductus dawsoni (Beede)
Pustula exigua Bell-
Diaphragmus tenuicostiformis (Beede)-
Camarotechia atlantica Bell-
Pugnoides sp.
Pugnax dawsonianus (Davidson) X
Pugnax magdalena Beede
Composita sp.
Composita dawsoni (Hall and Clarke)
Composita windsorensis Bell X
Composita obligata Bell
Composita affirmata Bell
Ambocoelia acadica Bell
Martinia galataea Bell
Martinia sp.
Beecheria davidsoni (Hall and Clarke)-_
Beecheria latum (Bell)
Beecheria milviformis (Bell)
Beecheria mesaplanum (Bell)
Cranaena sp.
Cranaena tumida Bell X
Hartella dielasmoidae Bell
Orthotetes
PELECYPODA
Sangunolites sp.
Leptodesma aawsoni (Beede) x
Leptodesma acadia (Beede)
Leptodesma shubenacadiensis (Dawson)-
Schizodus sp.
Aviculopecten lyelli Dawson X
Avidulopecten subquadratus Bell
Modiola dawsoni Bell
Lithophaga poolii (Dawson)
GASTROPODA
Bellerophon sp.
Euphemus urei Fleming
Straparollus minutus de Koninc k
Naticopsis howi Dawson
Localities are denoted on following page
118 & I 6? 0IZle 23 S 1 171819 a12Z 1 2 23 2III8 8 -_ BBC C
x
? x
x
x 1x
'CXX X1X
Xx x
xx
X X XX
x
x x_ __ ___ x ?x x X1 x ?
X1 x
x x x X X X X X x
xx
x x ix xi x ?-
XX IX x x x
Ix
x
X X X
?1
x X x X
CX X X X x
Xi
__ X X_ X x __
X .X X
X_ XXX XC X X__ _
X
-1--------- -Loe-ido
|CX X U W
Xi X X X'X X
L.W. - Lower Windsor
U. W. - Upper Windsor
TABLE 2
FAUNA COLLECTED FROM THE WINDSOR GROUP
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Windsor Group Fossil Localities
1. Southeast shore of North Gut, St. Annts Harbour
2. Point of land between North and South Gut, St. Ann's Harbour
3. Head of North Gut, St. Annrs Harbour
4. McLeodts Brook at Route 19 highway bridge
5. Middle River, at foot bridge near west side Middle River settlement
6. Indian Brook
7. Seventy five feet north of bridge over Middle River at Middle River settlement
8. North of bridge over Foyle Brook on road to south side Baddeck River
settlement
9. Peter's Brook, few feet north of junction with Foyle Brook
10. Peter's Brook approximately 100 feet north of locality 9
11. Man O'War Point, Boularderie Island
12. Downstream from New Glen road, on small brook 1,500 feet north of
McRae Brook
13. Two hundred feet downstream from locality 12
14. In Baddeck River approximately 300 feet below bridge at Baddeck Forks
15. North Baddeck River, near United Church Manse at Baddeck Forks
16. East side of Route 19, a few hundred feet north of Yankee Line at Lower
Middle River settlement
17. Three hundred feet east and 100 feet north of Route 5 and Buckwheat road
intersection
18. Cow Point, Indian Bay
19. One half mile east of Cabot Trail on Mill Creek that flows into
St. Annts Harbour
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20. East side of Washabuck River, 8,500 feet northeast of Washabuck Bridge
21. Five hundred feet below bridge over Southwest Mabou River at River
Centre settlement
22. Upper Diogenes Brook, approximately 1,300 feet downstream from old
silica sand quarry
23. Two thousand four hundred feet southwest of West Alba Post Office, on
a point of land where the coast road is closest to the water
24. Two thousand seven hundred feet north of first bridge over River Denys
south of Blueis Mills
25. One thousand three hundred to 1,400 feet south of locality 24
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Lithological Subdivisions
Lithologically the Windsor group in central Cape Breton Island consists
of thick members of massive red siltstone and shale, some red sandstone, thin
beds of limestone and dolomite, and locally thick deposits of gypsum, anhydrite
and salt. As in the Ainslie formation of the Horton group, conglomerate is an
important rock type of the Windsor group along the eastern part of the basin.
The shales, siltstone and minor sandstone are mainly red, even-grained,
soft, calcareous rocks that are massive to poorly bedded. They commonly do
not display any bedding features in 15 to 20 feet of section. Thin beds of flaggy,
fine-grained red to greenish sandstone are intercalated with the massive silt-
stones and commonly show the only indication of bedding in these rocks. A
greenish-grey mottling effect and thin gypsum veins are locally common in the
siltstone.
Intercalated with the red siltstones are thin tabular beds of limestone.
These limestones are most commonly less than 50 feet thick and are chiefly
massive, grey limestones except for those of Subzone A. However, massive,
oolitic and algal limestones are fairly common, the algal structures being most
commonly observed in Subzone C limestones. The matrix of the oolitic and
fossiliferous limestones contain abundant shell fragments and many of the fossils
are replaced with calcite. Other phases have a vuggy appearance caused by the
fossils being partially or wholly dissolved. Porosity is also due to the voids in
many shell interiors; this is especially true in the highly fossiliferous B Sub-
zone, which in some localities is practically a coquinoid. The fossils are well
preserved and easily removed from the limestone. Bituminous staining in
Lower Windsor limestones has been noted at several localities.
Gypsum deposits in Windsor strata of Cape Breton Island are well
known (Goodman, 1953). The thickest deposits are in the Lower Windsor. Salt
is not known to outcrop but it has been encountered in drill holes in the Lake
Ainslie map-area (N.S. Rept. on Mines, 1956, p.129-141). Salt springs are
known in the Baddeck, Whycocomagh, and Lake Ainslie map-areas.
In the type area, Bell (1929, p.45) estimated that .... "gypsum may
make up 20 per cent of the total volume, (of the Windsor group) red shale 55
per cent and calcareous beds 25 per cent."
Stacy (1953, p.29) estimated that the Windsor group in Cape Breton
Island contains about 70 per cent red shales with no trace of organic life, 17
per cent gypsum and anhydrite, 6 per cent salt, and about 7 per cent limestone
and dolomite.
In eastern Cape Breton Island coarse clastics are intercalated with and
underlie Windsor limestone and gypsum. These clastics consist of red, cal-
careous conglomerate, conglomeratic sandstone and sandstone. Pebbles in the
conglomerate less than 1/2 inch in maximum dimension are sub-angular to sub-
rounded, whereas the larger pebbles are subrounded to rounded. The pebbles
are composed of rhyolite, granite, diorite and metamorphosed sedimentary
and volcanic rocks. These strata have well demarcated bedding planes and are
several inches to several feet thick. Where these strata "lie below marine
limestone or sandstone of Lower Windsor age and form the base of the series
they are mapped as the Grantmire member" (Bell and Goranson, (1938a)).
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Weeks (1954, p.73) found this definition too restrictive and redefined the Grant-
mire as "a formation comprising all Windsor conglomerate members that form
the base of the group, regardless of whether they are Lower or Upper Windsor
in age".
The Grantmire formation, as designated by Weeks, is a very useful
time-rock unit for mapping in eastern Cape Breton Island. However, to be of
formational status it should not have time designation and that is where draw-
backs to its general usefulness are encountered. Where the Grantmire
formation is conformably overlain by fossiliferous Windsor the top of the suc-
cession can be well-dated but the age of the basal part of the section is unknown
and could be part of the Horton group.
In the western part of the Sydney map-area, the upper part of the
Grantmire is dated as Lower Windsor (Bell and Goranson, 1938a). Along part
of the western boundary of the map-area, strata mapped as Grantmire by Bell
can be traced along strike to the southwest where the same lithologic unit is
overlain by A1 Windsor limestone and is, therefore, part of the Horton group.
As pointed out on page 51 the Grand Narrows section is probably equivalent,
in part, to at least the Strathlorne formation and could be equivalent to at least
part of the Craignish formation. Strata of Grantmire-type lithology are there-
fore time transgressive from some unknown time during deposition of the
Horton group.
The Grantmire conglomerate is overlain by either Lower or Upper
Windsor limestones at a number of localities in eastern Cape Breton Island.
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The conglomerate underlies and overlies fossiliferous Windsor limestone and
in several outcrops the limestone can be seen to grade laterally into con-
glomerate (Weeks, 1954, p.75). The Grantmire formation was therefore time
transgressive during Lower and Upper Windsor deposition.
Stacy (1953) recognized 12 limestone units associated with the five
Windsor Subzones of Cape Breton Island. Each limestone was identified by
the letter of the subzone to which it belonged and these were given numbers in
ascending order. A1 limestone is the basal member of the Windsor group;
the other units are A2 ; B1 , B2 , B3; C1 , C2 , C3 ; Di, D2 , D3 ; E I. Two lime-
stone beds were recognized above the E1 limestone at Cape Dauplin(Stacy,
1953, p.37), but these were not numbered.
Stacyts subdivisions of Windsor limestones were useful for detailed
descriptions of sections but could not be applied on a regional basis (Stacy,
1953, abstract).
The basal member of the Windsor group (A1 limestone) is 30-60 feet
thick. It is a thinly laminated, fine-grained limestone, medium to dark grey
in color. The closely spaced laminae may only be apparent on weathered
surfaces. The laminae in the upper part are commonly less than 0.5 mm.
apart. The basal part is commonly more massive than the upper part. Quartz
grains less than 0.05 mm in size are scattered along the bedding planes. These
give the rock a laminated appearance with alternating light and dark grey
layers.
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Sage (1954, p.76) considered A2 limestone an anomaly in the sequence
of beds when correlating Windsor subzones of Antigonish and Cape Breton
Island with the type section near Windsor. He stated that the sequence of beds
would be more comparable if the A2 limestone was correlative with the lower-
most fossiliferous bed in the type section which belongs to Subzone B. SageTs
suggested correlation is correct because the writer found fossiliferous A2
limestone in the river at Baddeck Forks. It contains a Subzone B faunal assem-
blage. This limestone is yellow, brecciated and silty. It is identical to the
"Canary" limestone described by Mather and Trask (1928, p. 2 81) which was
designated A2 limestone by Stacy (1953, p.41). This fossiliferous A2 lime-
stone outcrops approximately 20 feet stratigraphically above Al limestone;
the strata between are covered.
The faunal assemblage of A2 limestone is shown in column 14 of
Table 2, page 62. In a report received from W. A. Bell concerning this assem-
blage, it is stated: "Cranaena tumida is by far the most abundant species.
Composita windsorensis is rare. Beds are inferred to, belong to Subzone B of
Lower Windsor, although they may not necessarily belong to the same stage
in this sequence as beds of lot K53-1."1 The fossils from collection K53-1 are
listed in column 1 of Table 2.
Several fossils were found in the A1 limestone in the Baddeck map-
area on St. Ann's Bay, Baddeck Forks, and Upper Middle River. They include
unidentified Ostracoda and Spirobis .
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Overlap by basal Windsor limestone of pre-Carboniferous rocks occurs
2 miles northeast of the Baddeck map-area, where Hyde (1914) reported basal
Windsor limestone resting almost directly on granite. This relationship can
also be seen on the east side of North Mountain, at the southern boundary of the
Whycocomagh map-area. Here, the limestone is underlain by 8 feet of Horton
conglomerate. The lower contact of the conglomerate is gradational with
weathered granitic rocks. The conglomerate was probably deposited on a
weathered surface of granite, as indicated by the presence in the conglomerate
of both highly weathered and relatively fresh granitic rocks. The lower few
feet of conglomerate contain pebbles that are mainly of local deriviation, where-
as the upper part contains numerous foreign pebbles. The A1 Windsor lime-
stone outcrops at the edge of Bras dtOr Lake and is probably overlain by
gypsum because the water deepens abruptly into a large sink-hole 10-15 feet
from shore.
One half mile west of Cape Dauphin, Subzone B limestone overlaps
earlier Windsor strata and was deposited on granite. Also, on the north and
east sides of North Mountain fossiliferous B limestone is essentially resting
on granite and 17 miles northeast of Shenacadie, Subzone B limestone is rest-
ing directly on pre-Carboniferous rocks (Bell and Goranson, 1938a).
Upper Windsor outcrops are scarce in central Cape Breton Island and
Upper Windsor limestones are not as fossiliferous as those of the Lower
Windsor. However, fossils from Upper Windsor strata were obtained in the
western parts of Lake Ainslie and Whycocomagh map-areas, the Denys basin
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between North Mountain and Craignish Hills, Middle River and Baddeck River
valleys, the shore zone of Boularderie Island, and in the Sydney and Glace Bay
map-areas.
The Upper Windsor strata located at the boundary of the Glace Bay
and Louisburg map-areas were deposited on pre-Carboniferous rocks. This is
the only known locality where the Late Windsor sea transgressed the border of
the Early Windsor seas in central Cape Breton Island.
Windsor seas did not have as pronounced an effect on the gross litho-
logy in eastern Cape Breton as in the central and western parts of the Island.
In eastern Cape Breton coarse clastic sediments were major contributors to
the Windsor succession. With one exception, all marine Windsor strata are
underlain by red sandstone and conglomerate (Grantmire formation) in eastern
Cape Breton. The most easterly exposures of Windsor strata on the Island
are those mentioned above, at the boundary of the Glace Bay and Louisburg map-
areas. Here Subzone C limestone, together with dolomite and sandstone, was
deposited above several feet of conglomerate.
CANSO GROUP
General Statement
The Canso group was defined by Bell (1943, p.5) who stated that it
"comprises non-marine red and grey shales and sandstones that overlie the
marine Windsor group or non-marine rocks of equivalent age ." The name
was derived from the type locality along the eastern shore of the Strait of Canso,
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on Cape Breton Island. The base and top of the type section are not exposed
(Stacy, 1953, p.27).
Distribution and Thickness
The distribution of the Canso Group in central Cape Breton Island is
shown on the generalized geological map of the Island (plate 1 and fig.5).
Bell (1943, p.6) assigned approximately 2, 000 feet of strata to the Canso
group in the type section whereas, in the same section, Ferguson (1946, p.3)
assigned approximately 3, 000 feet to the Canso group. The difference in thick-
ness resulted from choosing different beds for the stratigraphic top of the Canso
group. Norman (1935, pp .43-44) measured 2,900 feet of Canso strata in the
Lake Ainslie map-area. Cameron (1948, p. 6) calculated the Canso strata to
be 2,700 feet thick in the Margaree map-area, although he suspected some
repetition of beds due to faulting. Bell (1938a) measured 750 feet of Canso
strata in the Sydney map-area and calculated that an additional 500 feet were
covered by the water of Sydney Harbor. However, some of the section is
missing as the top of the Canso section was a surface of erosion. The top of
the 275 feet of Canso group at Cape Dauphin was also an erosion surface (Bell
and Goranson, 1938b). The thickest measured Canso section in Nova Scotia
is in the Antigonish area which is approximately 20 miles southwest of Cape
Breton Island. Here, Sage (1954, p.60) assigned 5,949 feet of strata to the
Canso group. The writer calculated a minimum thickness of 7, 000 feet of
strata which he mapped as Canso group in the south-central part of the
Whycocomagh map-area. More paleontological work is required to determine
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if all the strata in this basin should be included in the group.
Age
The Canso group does not contain a large assemblage of fossils but
the few fossil flora present correlate with the Namurian A zone of the Upper
Carboniferous of Europe (Bell, 1943, fig.11). This correlation is supported by
Copeland (1957, p.8).
On the basis of the floral correlation and the position of the Canso
strata conformably overlying strata of the Windsor group of Visean age the
Canso is placed stratigraphically in the basal part of the Upper Carboniferous.
The Mississippian Sub-committee of the Committee on Stratigraphy
of the National Research Council (Weller et. al., 1948) have tentatively
accepted Moorets (1935) correlations. These conclude that the Mississippian-
Pennsylvanian contact corresponds to the Lower and Upper Namurian contact
of Europe.
No fossils, useful for dating, have been found in the upper part of the
Canso group. Copeland (1957, p.8) concluded from his study of the Arthropods
that "A gradation from strata of Namurian to possible Lower Westphalian A
age appears to be indicated with only a slight faunal variation and no apparent
lithologic break". It is therefore possible that the actual contact between the
Mississippian and Pennsylvanian is within the Canso group.
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Lithology
The Canso group in central Cape Breton Island includes laminated grey
shale and siltstone, thin beds of limestone, interbedded grey and red siltstone,
shale and fine- to medium-grained sandstone. Bell (1943, p.10) pointed out the
lithological differences between the Canso and succeeding Carboniferous groups;
"most significant (in the Canso group) are: (1) the absence or rarity of
conglomerate in Nova Scotia; (2) the widespread distribution, horizontally and
vertically (except in the Cumberland Basin facies) of laminated, rippled, and
mud-cracked beds carrying a fluvio-lacustrine fauna"?.
The most common rock types of the Canso group are red shale, silt-
stone and fine-grained sandstone. Green, grey and black siltstone and shale
are also common. Limestone beds, chiefly less than two feet thick, are present;
these are mainly thinly-laminated, algal-like and silty limestones. The thinly
laminated, grey siltstone and shale are commonly varve-like in appearance,
with alternating light and dark layers less than 1/4 inch thick. The dark bands
are grey to black shale and the light grey bands are fine-grained siltstone.
Cross-bedding and ripple marks are commonly seen; mudcracks, scour
and fill structures and pseudomorphs after salt crystals are less common
features. Carbonized plant debris and iron sulphide crystals are locally abundant.
The most common feature of Canso strata is thin bedding or lamination
and this appears most common in the lower part of the Group. Grey, thinly
laminated siltstone with minor red siltstone are the most common rock types
of the lower part of the Canso group.
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The upper part of the Canso group includes more sandy strata than the
lower part and the contact between the Canso group and the overlying Rivers-
dale group was chosen at the first appearance of massive grey sandstone in the
type section (Ferguson and Weeks, 1950). Sandstone members are more
abundant in the Riversdale than in the Canso group. Norman (1935, p.45) also
used preponderance of sandstone in the Riversdale to distinguish it from the
Canso group in the Lake Ainslie map-area.
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Chapter 5
GEOLOGIC HISTORY OF THE MISSISSIPPIAN
General Statement
In early Mississippian time central Cape Breton Island was an area of
deposition and erosion. The eastern part of the Island was (or close to) a high-
land area that controlled the sedimentation to the west. This highland area
existed throughout deposition of the Horton group and during most, if not all, the
time of Windsor group deposition. During latest Mississippian time the highland
areas were either non-existent or quiescent, as attested by the sedimentary
rocks of the Canso group.
HORTON GROUP DEPOSITION
General Statement
The Horton and Windsor groups, where deposited, formed an unbroken
succession of strata over all central Cape Breton Island except in the vicinity
of the Mabou Highlands. There, an unconformity separates the Horton and
Windsor groups. In as much as these two groups are conformable over the
remainder of Cape Breton Island, the zero line of thickness of Horton strata
is equivalent to the zero line of deposition (fig. 1).
Margin of Basin
The conformable contact of the Horton group with the Windsor group
in Nova Scotia is, with one exception, characterized by the presence of a thinly
Figure 1: Isopach map showing original thicknesses of the Horton Group. Locations of Horton sections indicated
by solid circles. Locations where Windsor strata overlap pre-Carboniferous rocks indicated by half-
filled circles . Thicknesses in thousands of feet.
M
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laminated limestone (A1 Windsor limestone). The one exception is in some
marginal areas of the basin where clastic sediments and limestone were de-
posited contemporaneously. This relationship has been discussed by Murray
(1955) and Smith (1956) in the Antigonish basin.
For over 40 miles, from the west side of Kelly Mountain to the south-
west end of North Mountain, the most easterly strata of A1 Windsor limestone
rest conformably on the Ainslie formation, or overlap pre-Carboniferous rocks.
The two localities where the A1 Windsor limestone overlaps pre-
Carboniferous rocks were described on page 68. They occur on the west side
of Kelly Mountain and on the southeast side of North Mountain and establish
the edge of the Horton basin in the northern and southern extremities of the
area (fig.1).
The general area of North Mountain was positive during Horton de-
position. This is shown by the fact that fossiliferous B limestone of the
Windsor group overlaps the earlier Windsor and is practically resting on
Precambrian rocks on the north and east sides of North Mountain. On the west
side of North Mountain 0-500 feet of Mississippian conglomerate and sandstone
underlie fossiliferous B limestone. The clastics may all belong to the
Windsor group. If this is the case, North Mountain must have been positive
during Horton deposition (fig.2a). If, on the other hand, part of the clastics
belonged to the Horton group, the edge of the Horton basin was along the
western edge of North Mountain (fig.2b).
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Figure 2: Diagramatic sketch showing two interpretations of Horton-Windsor
st ratigraphy between Craignish Hills and North Mountain.
(a) Conglomerate on the west flank of North Mountain belongs to the
Windsor group.
(b) Conglomerate on the west flank of North Mountain belongs, in
part, to the Windsor group and, in part, to the Horton Group.
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Another indication that the edge of the Horton basin was close to the
southeastern part of the Whycocomagh map-area is that 5,000 feet or more of
Craignish formation present on the western side of the Craignish Hills is
missing on the eastern side. This indicates that during deposition of the Craig-
nish formation the base level of erosion was probably close to the present
eastern edge of the Craignish Hills. On the eastern side of the hills a thinner
but representative section of the Ainslie-Strathlorne formation unconformably
overlies pre-Carboniferous rocks and is conformably overlain by the basal
Windsor limestone. Thus, at some locality between the eastern side of the
Craignish Hills and the western side of North Mountain the Al Windsor lime-
stone either overlapped onto the pre-Carboniferous (fig.2a) or interfingered
with the thin zone of conglomerate and sandstone that flanks the western side
of North Mountain (fig.2b). In this vicinity of North Mountain the zero line
of Horton deposition was arbitrarily placed halfway between the 800 feet of
Horton strata on the east side of Craignish Hills and the western edge of North
Mountain (fig.1). As indicated above it is possible that the zero line of de-
position may be along the western edge of North Mountain.
At Englishtown, on the northwest side of Kelly Mountain, A, Windsor
limestone was deposited on granite. Half a mile west of Cape Dauphin a Sub-
zone B limestone rests on granite whereas, at Cape Dauphin, a complete
Windsor section is possibly present. Therefore, the zero line of deposition
was drawn in the vicinity of Cape Dauphin but south and east of the place where
a Subzone B limestone lies on granite.
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Windsor strata rest directly on pre-Carboniferous rocks at several
localities along the southeast side of Kelly Mountain. However, on the north-
west side, approximately 700 feet of red sandstone and conglomerate separate
the A. Windsor limestone from the pre-Carboniferous. The zero line of de-
position is therefore placed near the southeastern edge of the mountain (fig.1).
This 700 feet of Horton sandstone and conglomerate is one lithological unit.
Therefore, it may be a marginal phase of the Horton group or a marginal facies
of the Ainslie formation of the Horton group.
Southeast of Grand Narrows, on the southeast shore of East Bay, B
Windsor limestone is separated from the pre-Carboniferous by a thin zone of
conglomerate. The limestone, in several places, grades into conglomerate
as the individual beds are followed to the east toward the pre-Windsor erosion
surface (Weeks, 1954, pp.74-75). Therefore, the zero line of deposition is at
some position between Grand Narrows and the southeast shore of E ast Bay (fig.1).
Northeast of Grand Narrows, at Shenacadie, the basal Windsor lime-
stone has been noted by Hyde (1914) and Norman (1927, 1928). Seventeen miles
northeast of Shenacadie, however, B Windsor limestone was deposited directly
on the pre-Carboniferous (Bell, 1938a). Therefore, the zero line of Horton
deposition can be only approximately located along St. Andrew's Channel
(fig.1).
An extension of the Horton basin has been projected into the Sydney map-
area because the basal part of the 3,500 feet of conglomerate, sandstone and
shale, that Bell (1938a) mapped as the Grantmire member of the Windsor group,
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may belong to the Horton group. The upper part of the Grantmire succession
is well dated as Lower Windsor but the age of the basal part is unknown and
could be part of the Horton group. Structural and lithologic data suggest that
the Grantmire is the same lithologic unit as the Horton conglomerate and sand-
stone in the Grand Narrows-Iona peninsula area. The conglomerate and sand-
stone in the Grand Narrows area can be followed along strike to the northeast
and in the Sydney map-area this unit is mapped as Grantmire member (Bell,
1938a). In the western part of the Sydney map-area the first recognizable unit
in or above the conglomerate is Lower Windsor limestone (i.e. a Subzone B
limestone). West of the city of Sydney the first recognizable unit is an Upper
Windsor limestone (i.e. a Subzone C limestone). This suggests that the con-
glomerate and sandstone in the Grand Narrows area ascend the section to the
northeast and the Grantmire member in the Sydney map-area may, in part,
belong to the Horton group.
The location of the edge of the Horton basin is unknown in Cape Breton
Island beyond the areal limits of this report. However, in northern Cape
Breton, Neale (19564) noted the A1 Windsor limestone conformably overlying
the Horton group in the eastern part of the Pleasant Bay map-area. Whereas,
in the Dingwall map-area (Neale, 1955) Lower Windsor limestone overlaps pre-
Carboniferous rocks. It therefore seems possible that the northerly trend of the
zero line of Horton deposition continues to northern Cape Breton Island.
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Tectonics and Sedimentation
The conclusion that areas of high relief existed during deposition of all
the Horton group is based on the fact that coarse clastics of fairly similar com-
position, texture and primary features were deposited throughout the Horton
section in the eastern part of Cape Breton Island. East of the Craignish Hills
and in the central and eastern part of the Baddeck map-area the Ainslie for-
mation consists of up to 30 per cent conglomerate. West of the Craignish Hills,
however, and in the western part of the Baddeck map-area conglomerate is a
relatively minor component of the Ainslie formation. The widespread vertical
and lateral distribution of conglomerate in the Horton section is most logically
explained by periodic renewal of source material. This renewal probably
resulted from uplift in the source area of downsinking in the basin area, or by
a combination of the two. The nature of the movement is unknown. However,
it only locally affected Horton strata already deposited so that local uncon-
formities resulted, such as that west of the Mabou Highlands.
Murray (1955) interpreted the three formation units of the Horton group
as time-rock units. This was based on the assumption that the Horton group,
where fully developed, had the same three-fold sequence of strata in all
sections and that the Horton group as a whole was not time-transgressive because
it was overlain by the A Windsor limestone (a time plane). Therefore, accord-
ing to this interpretation the same geological sequence of events was recorded
everywhere simultaneously. To obtain a synchronous sequence of events through-
out Nova Scotia during Carboniferous time would require synchronous uplift through-
82
out this period. Murray (1955, p. 2 06 ) apparently accepted this requirement for
he stated: "the Carboniferous period in Nova Scotia was tectonically homogeneous".
This concept of synchronous uplift contradicts Bell's interpretation of
the Carboniferous. Bell (1927, p.76) described the Carboniferous history as,
1 ... a record of sedimentation pre-eminently fresh water, in subsiding linear
basins of deposition that were partially or, more rarely, wholly separated by
linear rising areas of erosion. E ach subsiding basin is tentatively a negative
area that has the character of a geosyncline in miniature". He (Bell, 1943,p.3)
also stated; "If we were to picture an ideal vertical section of the Upper Car-
boniferous rocks of Nova Scotia we should find that lithological formations were
present as a series of interlocking lenses, individually cutting across chrono-
logical horizons. Moreover, formations of like lithology would be distributed
at different levels in the section". These studies by Bell were, for the most
part, well documented by fossil evidence.
To demonstrate the difficulty of recognizing in all parts of the Horton
basin the effects of a tectonic event that occurred only inits marginal parts,
an example can be cited from Murray's work. Thus, in the Antigonish basin,
Murray (1955, p .130) stated that the South Lake Creek formation of the Horton
group in most places unconformably underlies a sharpstone conglomerate
designated as the Rightis River formation. The Right's River formation is con-
formably overlain by the A1 Windsor limestone, thus it is also part of the Horton
group (Murray, 1955, p.131). Comparing these strata to those in the type
section on Southwest Mabou River, Murray stated that the upper part of the South
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Lake Creek formation, the Graham Brook member, is correlative with some part
of the McIsaac Point member of the Ainslie formation. The Right t s River for-
mation is also correlative with some part of the Ainslie formation. He (Murray,
1955, p.165) stated that, "the Graham Brook member very probably existed on
the same interface with both McIsaac Point and Rightt s River and represents an
intermediate facies". Right's River formation was interpreted as alluvial fans
that formed as a result of faulting in the positive area to the north and west of
the Horton basin (Murray, 1955, p.150). Uplift therefore had a pronounced
and easily recognized result on Horton sediments in parts of the Antigonish
basin at apparently the same time as uninterrupted deposition took place in the
Southwest Mabou River section. Also, there is no evidence of this uplift in any
of the marginal sections of the Horton group in eastern Cape Breton. Periods
of uplift were therefore not of the same intensity throughout all Nova Scotia.
If uplift was synchronous, but not of the same intensity, it would be extremely
difficult to recognize it as such because of lithologic changes within each for-
mation. As pointed out in the chapter on Lower Mississippian Stratigraphy,
there are wide variations of rock types within each formation as they are fol-
lowed toward the basin margins. If lithologic units were good criteria for time
correlation in the Carboniferous of Nova Scotia then we should still believe that
all the productive coal beds were deposited at the same time, an idea long since
dispelled (Bell, 1921, p.18E).
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Climatic interpretation of the Horton group is another controversial
problem. It is very difficult to determine whether or not certain lithologic
features are due to tectonic movements or climatic changes, or both. All
features used as criteria for specific climatic interpretations by Bell (1929,
p .39) can apply equally well to different climatic interpretations or can even
be ascribed to uplift rather than climate. Thus, Krynine (1950, p.130) in
discussing paleoclimatic criteria stated that, " .. sedimentary features are
not the product of a given environment, but only of certain processes, and
these processes may take place in several very different environments".
Horton sedimentation in central Cape Breton Island can be interpreted
on the basis of two relatively major periods of uplift if we assume that the
correlations discussed above, in the chapter on Lower Mississippian Strati-
graphy, are correct. The first period initiated erosion of coarse detritus that
was deposited to form the Graham River and Skye River members of the Craig-
nish formation. The arrangement of this material is such that a lower coarse
facies (Graham River member) is overlain by a fine-grained, well sorted
facies (part of Skye River member) that interdigitates with a coarse-grained
facies (part of Skye River member). The thinly laminated character of the grey
siltstone in the Skye River member of the Graham River section indicates de-
position in quiet water (Pettijohn, 1957, p.593), probably in a lake or on a
flood plain. The coarse-grained rocks of the Graham River member were
probably deposited in proximity to their source as suggested by the angular
nature of both the smaller pebbles (i.e. less than 1/2 inch in diameter) and the
matrix of the conglomerate. The larger pebbles are subangular to well-
rounded. Coarse-grained, poorly-sorted rocks of the Skye River member
are more common in the sections of the Southwest and Southeast Mabou Rivers
than in the Graham River section. This possibly indicates that the two former
sections, especially the Southwest Mabou River section, were deposited closer
to their source than the Graham River section. The abundance of carbonized
plant fragments and the predominantly grey color of the Skye River member
indicates that reducing conditions predominated in their depositional environ-
ment.
The McLeod member type of lithology is far more widespread than
that of the lower two members of the Craignish formation and this lithology
constitutes the .basal part of the Horton group over most of central Cape Breton
Island. McLeod member lithology represents a transitional facies in western
Cape Breton and, as might be expected it suggests more active movement in
the eastern part of the Horton basin. In western Cape Breton the McLeod
member becomes progressively finer-grained in higher parts of the section
even though, in the Graham River section, conglomerate is interbedded with
the fine-grained sedimentary rocks that are correlative with the McLeod member.
In the Baddeck area, in the eastern part of the basin, conglomerate is distributed
throughout the complete section that is correlative with the McLeod member.
(plate 2, col.7). It is immaterial which part of the Grand Narrows section
(plate 2, col.5) correlates with the McLeod member because, as mentioned
above, the entire section consists of interbedded conglomerate and sandstone.
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It is concluded that deposition of the Strathlorne formation took place
under more stable tectonic conditions than those which accompanied deposition
of the other Horton formations in central Cape Breton Island. This is based
on the fine-grained and thinly laminated character of Strathlorne lithology
which persists almost to the margin of the basin. It is possible that the basal
contact of the Strathlorne, which is invariably fairly sharp (i.e. discernible
over several feet), may represent a time plane as proposed by Murray. It must
be stressed, however, that in parts of western Cape Breton the only difference
between the upper part of the McLeod member and some beds within the Strath-
lorne formation is that of colour. Also, one would expect deposition of the fine-
grained Strathlorne formation to have commenced farther from the bordering
uplands and to be transgressive toward these uplands. This is by no means
necessary, because all uplands did not necessarily contribute a significant
amount of sediment to the basin.
The main characteristic of the Strathlorne formation, apart from its
colour, is the presence of thinly laminated grey siltstones. These are indicative
of quiet water deposition (Pettijohn, 1957, p.593); thus, the Strathlorne was
probably deposited on the flood plain of a slowly moving stream that inter-
mittently or continuously involved lacustrine and paludal environments. The
absence of mudcracks, the predominantly grey colour, the inclusion of crystals
of iron sulphides, and the presence of many fragments of carbonized plant remains
probably indicate that drainage in the basin was poor and that the water table
was high so that deposition of the sediments took place in a reducing environment.
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Swampy conditions and rich vegetation also existed on the flood plain as shown
by a 6 inch seam of coal within the Strathlorne formation of the Baddeck area.
Uplift was locally active during Strathlorne deposition in parts of the
source area as is indicated by the coarse-grained sediments that occur in the
Grand Narrows area which are correlative with the Strathlorne formation.
However, the red, coarse-grained facies did not persist very far out on the
flood plain where the grey, fine-grained Strathlorne was being deposited.
During deposition of the Ainslie formation there was renewed uplift
in the source area. This is inferred from the widespread distribution of
conglomerate (laterally and vertically) in the central and eastern parts of the
Baddeck and Whycocomagh map-areas. The lowermost Ainslie beds are con-
glomeratic and in sharp contact with the Strathlorne along the most easterly
exposures of the Strathlorne-Ainslie contact, on Iona peninsula and 2 miles
east of Baddeck. In the remainder of the Baddeck map-area the contact of
the Ainslie and Strathlorne formations are transitional over several tens of
feet of strata.
Sediments resembling those of the Strathlorne formation were de-
posited intermittently during deposition of the Ainslie formation. Although the
distribution of any one Strathlorne-like unit in the Ainslie formation is unknown,
the widespread areal and vertical distribution of thinly laminated grey silt-
stones in the Ainslie formation indicates that the quiet water, flood plain con-
ditions suggested for the Strathlorne formation were, at times, reproduced
during deposition of the Ainslie formation. Conditions very similar to those
- -
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that existed during deposition of the Strathlorne formation may have existed
locally throughout deposition of the Ainslie formation. This is suggested by
the strata of Mount Young area. There, as mentioned on page 47 the Ainslie-
Strathlorne formation consists of Strathlorne-like sediments which occupy the
1,800 feet interval between conglomerate beds and the A Windsor limestone.
The only conglomerate reported from the uppermost part of the Ainslie
formation in the Lake Ainslie map-area is at two localities on the shore of Lake
Ainslie (Norman, 1935, p. 3 5) . This conglomerate occurs as local lenses,
up to 4 feet thick, and directly underlies the A1 Windsor limestone. These
pockets of conglomerate may have had their source in the area west of the
Mabou. Highlands which are only 5 to 10 miles from the conglomerate outcrops.
Conglomerate beds also directly underlie the A1 Windsor limestone over all
the eastern part of the Horton basin.
The geologic history of the Mabou Highlands is not very clearly known.
Norman (1935) and Phinney (1956) correlated conglomerate on the west side of
the Highlands with lowermost Horton strata. Murray (1955, p.85) interpreted
this conglomerate as a facies of the Ainslie formation. The conglomerate is
unconformably overlain by a thinly-laminated limestone that is identical in
lithology with the A1 Windsor limestone. This limestone was also deposited
directly on pre-Carboniferous rocks at McKinnon Brook on the northwest side
of the present day Mabou Highlands (Norman, 1928; Phinney, 1956, p.36).
Relationships the present author observed on Rory Chisholm Brook in the
Whycocomagh map-area support Murray's correlation of the conglomerate with
the Ainslie formation.
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On Rory Chisholm Brook a sequence of sharpstone conglomerate and
sandstone overlies the Strathlorne formation. These beds are overlain by normal
Ainslie strata and on the basis of continuity of outcrop, as determined from
attitudes, the sharpstone conglomerate occupies the position of the Ainslie for-
mation. It is a lens-like body, as determined from outcrop distribution and air
photo interpretation and in its central part is approximately 900 feet thick. The
conglomerate does not appear to extend very far south of Rory Chisholm Brook
but it extends aboat 3,500 feet north of this stream as interbeds in normal
Ainslie strata. Bell, in a personal communication, stated that this conglomerate
on Rory Chisholm Brook is similar to conglomerate of the Mabou Highlands area
which the present writer has not seen. Therefore, the sharpstone conglomerate
may be equivalent to conglomerate of the Mabou Highlands area in which case
the geologic history of the Mabou Highlands was probably similar to that of the
north and west sides of the Antigonish basin, as described by Murray. There,
the sharpstone conglomerate of the Right's River formation represented a
marginal facies of strata Murray correlated with the Ainslie formation. Murray
(fig.22, p.163) also suggested that the sharpstone conglomerate is in confor-
mable contact with the grey beds he interpreted as correlative with the Strath-
lorne formation. This is the relationship of the Rory Chisholm Brook section.
It is not known whether this marginal area west of the present day Mabou High-
lands (but a part of the old positive area), and the Antigonish-Pictou Highlands
represent the western extremity of the Horton basin or whether it was an
isolated positive area with Horton sedimentation surrounding it.
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Cross-sections of the Horton basin are shown in figures 3 and 4.
These sections are in pairs; one is a geological cross-section and the other is a
paleogeologic cross-section following A, Windsor limestone deposition. The
former is based on geological mapping and the latter is an interpretation based
on the geologic cross-sections. One pair of sections was drawn roughly
parallel to the basin margin (R-S, fig.3) and the other three pairs were drawn
from the margin into the central part of the basin. The faults are all shown
with vertical dips but, in most cases, their attitudes are unknown. The cross-
sections were drawn to the same scale as the geological map (plate 1) and the
locations of the sections are shown on the geological maps (plate 1 and fig.5).
WINDSOR GROUP DEPOSITION
General Statement
Highland areas existed in or close to eastern Cape Breton Island through-
out Lower Windsor and at least part of Upper Windsor sedimentation. Coarse
clastics are a major part of the Windsor succession in eastern Cape Breton
Island where these highland areas had their greatest effect on sedimentation.
Margin of Basin
The land area of what is today the eastern part of Cape Breton Island
probably had considerable relief during deposition of the A1 Windsor limestone.
This is indicated by the coarseness of the conglomerate both beneath and cor-
relative with the basal Windsor limestone along the eastern edge of the Horton
basin. Angular blocks of granite up to 3 feet in maximum dimension are in-
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cluded in the upper 30 feet of conglomerate along the west side of Kelly Mountain
and coarse clastics of the Lower Windsor were mapped by Bell (1938a) in the
Sydney map-area.
If we accept the probability that the land area had considerable relief
during deposition of the (A1) Windsor limestone, the location of the edge of the
Horton basin would be essentially the same as the edge of the Windsor basin
during deposition of the A1 Windsor limestone. However, as mentioned pre-
viously, where deposition of a continental facies took place at the same time
as deposition of the A1 Windsor limestone, it is next to impossible to locate
the edge of the Horton basin or the edge of the marine Windsor basin.
A recession of the Windsor sea followed deposition of the A1 Windsor
limestone and, in some parts of the area, evaporite deposits were formed.
On the basis of its widespread and sudden appearance, its lack of fossils and
chert and its laminated character, Smith (1956, p.110) suggested that the A1
Windsor limestone is itself an evaporite deposit.
The next major transgression of the Windsor sea was more widespread
than the first. Subzone B limestone covered all areas formerly covered by
the basal Windsor limestone with one exception. The exception is in the
southern part of the Whycocomagh map-area. Here the A1 Windsor limestone
is covered by 10 to 15 feet of red siltstone, which is overlain in turn by grey
and red siltstone of the Canso group. The section is well exposed and struc-
turally conformable.
95
Subzone B limestone also transgressed eastward, beyond the borders
of the pre-existing Windsor area. Along the southeastern sihiore of East Bay a
Subzone B limestone was deposited close to a positive area (Weeks, 1954, p .75),
yet outliers of Subzone B limestone outcrops far east as Louisburg. There is
not enough information available, however,to indicate how far the Windsor
seas transgressed. Where overlap of Windsor limestone occurred it is usual
to find conglomerate between the limestone and the pre-Carboniferous. In one
locality at least, Subzone B limestone was deposited directly on pre-Carbon-
iferous rocks.
The only locality where the basin margin is indicated for any part of
the Upper Windsor is at tihe boundary of the Glace Bay and Louisburg map-area.
There, Upper Windsor strata (Subzone C) were deposited on pre-Carboniferous
rocks. These are the most easterly exposures of Windsor strata on Cape
Breton Island, and as in the case of Subzone B strata, there is insufficient
evidence to establish any trend of the basin margin.
Tectonics and Sedimentation
Due to lack of exposures the geologic history of Windsor sedimentation
in central Cape Breton Island must remain, for the most part, unknown. The
conditions of deposition of the Windsor limestones and gypsum has been discusssed
by Stacy (1953), but little is known about the clastic red beds that stratigraphically
make up the major part of the Windsor group.
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The probable existence of a source area of high relief for the clastic
sediments that were deposited during deposition of A1 limestone was shown in
the previous section by the relationship of Al limestone to coarse conglomerate.
Conglomerate beds are almost invariably associated with sections of Lower and
Upper Windsor strata in eastern Cape Breton Island (Bell and Goranson, 1938b).
This suggests a marginal phase of the Windsor group.
Conglomerate is usually found at the base of a Windsor section where
Windsor strata overlapped on pre-Carboniferous rocks. In one locality at least,
a Subzone B limestone was deposited directly on pre-Carboniferous rocks,
which, in a conformable sequence of strata also suggests a marginal phase of
the Windsor group. It also suggests that where the Lower Windsor sea trans-
gressed pre-Carboniferous rocks it followed valleys that were underlain by
gravel and sand. In some places the sea transgressed beyond the valley floors
to deposit limestone directly on pre-Carboniferous rocks.
Although the boundaries of the Windsor basin could not be established,
other than at the time of A, limestone deposition, there is evidence of a general
west to east transgression of the Windsor sea. Also, all Windsor strata in
eastern Cape Breton are indicative of a marginal phase of the Windsor group.
Therefore, this writer concludes that at no time, at least prior to deposition
of Subzone D rocks, was there a transgression of the Windsor sea that permitted
normal deposition of Windsor marine strata in the present-day area of eastern
Cape Breton Island. Limestones were always underlain and/or interbedded with
coarse clastics.
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Concealed Windsor strata beneath the Pennsylvanian rocks of the
Sydney coal basin present two possibilities; (1) they either thin rapidly to the
east and include Upper Windsor limestone underlain and interbedded with con-
glomerate and sandstone, or (2) the 3,500 feet of conglomerate and sandstone
(Grantmire member of Bell) in the western part of the Sydney map-area in-
crease in thickness to the east. In either case marine sedimentary rocks would
be of minor significance.
In the remainder of central Cape Breton Island Windsor strata are
typical of those described by Stacy (1953). Stacy suggested that Windsor sedi-
mentation was indicative "of complex environments; a shallow-water offshore
environment, a restricted basin type, and a deeper water open basin environ-
ment where the bottom sediments are mainly red oozes". The present writer
and his assistants saw less than 50 outcrops of Windsor red beds in the
Whycocomagh and Baddeck map-areas. In most cases the stratigraphic position
of these beds is unknown. Several of these outcrops, along the western edge
of River Denys basin, are radically different from the normal, fine-grained,
red siltstone and sandstone that are typical Windsor red beds. They are
sharpstone conglomerates with a limestone matrix. The fragments, up to 1
inch in maximum dimension, consist mainly of quartzite, quartz-muscovite
schist, unstrained quartz and fresh feldspar grains. These fragments could
all have been derived from the Craignish Hills immediately to the west. They
may have resulted from movement along the fault whose trace follows the
eastern edge of the Craignish Hills (Kelley, 1957b). Such faulting may also
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have caused minor uplift in the southern part of the River Denys basin which
would explain why Ai Windsor limestone is succeeded by Canso strata (p.99)
in this locality.
CANSO GROUP DEPOSITION
General Statement
There is no evidence of significant crustal disturbances during Canso
deposition in central Cape Breton Island. Regional warping is the only type of
crustal instability necessary to explain Canso sedimentation.
Canso sediments in Cape Breton Island are all fine-grained. The
many beds of thinly laminated siltstone throughout the section indicate de-
position in quiet water.
Margin of Basin
No evidence was found in central Cape Breton Island to suggest that a
margin of the Canso basin of deposition existed near the present-day land area.
From outcrop distribution and lithology it appears that most, if not all,
central Cape Breton Island was covered by sediment during Late Mississippian.
If any positive areas existed in this region they probably had small relief.
Tectonics and Sedimentation
The Windsor-Canso contact appears to be both conformable and dis-
conformable in central Cape Breton Island. In the Lake Ainslie map-area
Norman (1935, p.45) noted that the Canso and Windsor strata are structurally
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conformable. However, the subzone of the Windsor on which rocks of the Canso
group were deposited varies from place to place, thus indicating a disconformity
or a facies change from marine to brackish water sediments in the Windsor group.
This relationship is also shown in the Whycocomagh =p-area. Along the
western boundary of Canso strata in the south-central part of the Whycocomagh
map-area the A1 Windsor limestone is overlain by 15 feet of red siltstone.
This siltstone is overlain by thinly laminated, grey siltstone and more red silt-
stone that are part of the Canso group. These Canso strata are structurally
conformable with the Windsor strata. However, a few miles northeast of this
locality, Canso strata rest on stratigraphically higher Windsor beds. A
similar relationship exists along the southeastern shore of the Strait of Canso.
There, Ferguson (1946, p.11) noted that Canso strata were deposited on
various stratigraphic units of the Windsor group.
Stacy (1953, p.27) found no evidence of a disconformity between the
Canso and Windsor groups in the several sections he studied in central Cape
Breton Island. Bell (1938a) apparently found no evidence of erosion between
Canso and Windsor strata in the Sydney area. Bell (1938h) mentioned that an
erosional break probably exists between the Windsor and Canso groups in the
Cape Dauphin section although Stacy (1953, pp.36-37) considered it a con-
formable succession of strata. Neale (1955) mapped the Windsor and Canso
groups as conformable in northern Cape Breton; the actual contact was arbi-
trarily chosen.
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The above observations suggest two different interpretations:
(1) One depends on all the Canso group being Late Carboniferous (Namurian),
as indicated by Bell (1944, p. 5 and fig.11). If the entire Canso group is
Namurian, the above mentioned field observations suggest that Windsor strata
were gently warped and, in part, eroded prior to or during deposition of Canso
sediments. The fact that several Windsor-Canso contacts are transitional
suggests that sedimentation was continuous and erosion of Windsor strata was
not active in the downwarped areas of Windsor strata. In upwarped areas,
Windsor strata were differentially eroded to expose various stratigraphic units.
Erosion of Windsor strata probably occurred during deposition of Canso strata
because, although erosion apparently removed over 1, 000 feet of Windsor
strata in parts of the area, no coarse sedimentary rocks have been reported
from the Canso groups of Cape Breton Island that would suggest the existence
of highland areas prior to deposition of the Canso group.
(2) The second interpretation depends on part of the Canso group being E arly
Carboniferous (Visean) and correlative with the Windsor group. Bell (1943,
fig. 10) and Copeland (1957, p.8) have demonstrated that at least part of the
Canso group is Late Carboniferous. It is possible, however, that the lower
part of the Canso group is Visean in those areas where it overlies Lower Windsor
strata. Proof of this requires further palaeontological work.
If the part of the Canso group that was deposited with structural con-
formity on Lower Windsor strata is Visean, then there is no disconformity
between the Canso and Windsor group in central Cape Breton Island. Further,
part of the Canso group would be a non-marine facies of the Windsor group.
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Immediately following withdrawal of the Windsor sea from any parti-
cular part of the region, sediment was widely deposited on a flood plain that
apparently had very little relief. However, if the first interpretation is correct,
and all the Canso is Namurian, then this flood plain was involved in regional
warping and erosion contemporaneously with deposition.
The fauna and flora of the Canso group indicate deposition under
brackish-water and non-marine conditions (Copeland, 1957, p.13). There was
possibly a few minor marine transgressions during the early part of Canso
deposition as suggested by thin algal limestones. Ripple marks, scour and fill
structures, pseudomorphs after salt crystals, desiccation cracks, iron
sulphide crystals, siltstone and sandstone lithology, and many thin varve-like
beds together suggest shallow water deposition with periodic subaerial weather-
ing. These conditions would probably be best filled in a fluvio-lacustrine flood-
plain or coastal plain environment.
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Chapter 6
ECONOMIC IMPORTANCE OF MISSISSIPPIAN ROCKS
General Statement
The total value of mineral production in Nova Scotia for 1957 was
$63,000,000, of which $8,936,886 was produced from Mississippian rocks.
Gypsum production accounted for $4,476,635, barite $2,559,713 and salt
$1, 900,538.
Petroleum exploration is being carried on in Nova Scotia, New Brunswick
and Prince Edward Island in Mississippian strata; drilling is being done in
Prince Edward Island at the present time (November, 1958).
Prospecting for base metals in Mississippian rocks has been sporadic
and usually on a small scale. No significant prospecting program has ever
concentrated on Mississippian rocks, apparently because of the prevalent belief
that most mineralization in Nova Scotia is associated with the Devonian granitic
rocks.
SULPHIDE AND BARITE PROSPECTS
The contact between the Horton and Windsor group and the contacts of
either of these groups with pre-Carboniferous rocks are probably the most
promising horizons in Nova Scotia. Thus, sulphides are associated with barite
produced by the Magnet Cove Barium Corporation at Pembrooke, Nova Scotia
(Crosby, 1951) and this mine is located at the Horton-Windsor contact. Barite
and sulphide minerals are commonly found in the vicinity of the Horton-Windsor
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contact throughout Nova Scotia (Messervey, 1933). The fact that commercial
deposits of barite are known along this contact and the fact that barite is com-
monly associated with sulphide minerals makes this an attractive prospecting
horizon. Support for this idea has recently been advanced by Holman and
Boyle (1958) based on geochemical prospecting in Nova Scotia.
In central Cape Breton Island occurrences of barite, fluorite, and
sulphide minerals have been found in Mississippian rocks. Along the east side
of Lake Ainslie, Fluor Bar Mines Limited have proven over 400,000 tons of
ore that assays approximately 35 per cent fluorite, and 45-50 per cent barite
(Canadian Mines Handbook, 1955, p.78). The gangue is mainly calcite. The
deposit occurs along and adjacent to a faulted contact between Horton rocks and
pre-Carboniferous rocks.
In the southern part of the Iona peninsula, a base metal prospect occurs
in Lower Windsor strata. Weeks (1954, p.105) stated that the ore minerals are
galena, sphalerite, and chalcopyrite. These minerals are localized along a
shear zone.
A small barite prospect near Judique South (Kelley, 1957b) was ex-
plored by trenching and shallow diamond drilling in 1955. The host rock for the
barite is grey siltstone of the Strathlorne formation and it is probably associated
with the east trending fault shown on the geological map (Kelley, 1957b).
It may be significant that, where the geology is known, all sulphide
mineral occurrences are areally related to faulting which strikes at a high angle
to the regional structural trend.
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SALT AND GYPSUM
The presence of salt in Windsor strata was suspected for a number of
years before it was actually discovered. Its presence was suspected because
of the numerous salt springs which issue from these rocks.
Salt was discovered in 1917 at Malagash, Nova Scotia at a depth of 85
feet and has been mined continuously since that time. This mine is now
depleted and mining operations will soon change to Pugwash, Nova Scotia, where
a new mine is about ready to assume production. A salt brining operation was
started in 1946 near Amherst, Nova Scotia. Structurally, the rocks of this area
are on strike with those of Malagash and Pugwash.
It is now known that there are also salt deposits on Cape Breton Island.
Two wells drilled near Southwest Mabou Post Office in search of oil encountered
over 4, 000 feet of salt bearing strata in one well and over 2, 000 feet in the other.
Both wells bottomed in salt (N. S. Rept. of Mines, 1956, p.121-141).
Salt is suspected in Windsor rocks of the Bras d'Or Lake area because
of numerous salt springs in this locality. Salt springs are known at
Whycocomagh, Bucklaw, Baddeck and other localities. However, unless salt
can be found at a depth less than 500 feet it is not economical for new development
at the present time (McNeil, personal communication).
Gypsum is the only mineral being produced from Mississippian strata
in central Cape Breton Island. Little Narrows Gypsum Company, a subsidiary
of United States Gypsum Company Limited, operates a quarry at Little Narrows
on the Iona peninsula.
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There has been considerable prospecting for gypsum in central Cape
Breton Island during the last three years. The Certain Teed Company of New
York have obtained large tracts of land in the area southwest of Iona peninsula
and have been carrying on an extensive diamond drilling program.
National Gypsum (Canada) Limited and Gypsum, Lime and Alabastine
Company have been prospecting and drilling in the Red Point area of Baddeck
Bay.
There apparently is no problem in finding large tonnages of gypsum,
although in some parts of the area it is overlain by up to 80 feet of overburden.
PETROLEUM PROSPE CTS
History and Exploration
An oil seep on the shores of Lake Ainslie initiated the search for oil
fields in Cape Breton Island during the later part of the 19th century. In 1864
two shallow holes were drilled near Lake Ainslie. It was reported that 100
gallons of oil were obtained from these holes a few days after drilling stopped.
In 1879-80 several companies were formed and financed the drilling of 7 holes,
one to a depth of 1,100 feet. Although some "shows" of oil were supposedly
encountered no commercial production was obtained. In 1898 another dry hole
was put down to a depth of 2,240 feet and in 1902, two additional holes were
drilled to 3,260 feet and 1,100 feet respectively. All holes were within the Lake
Ainslie map-area. During the years 1912, 1913, and 1914 more unsuccessful
drilling was carried on in the Lake Ainslie area by several companies.
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The first detailed investigation of the petroleum possibilities of Cape
Breton Island was commenced in 1924 by the Gulf Oil Corporation (Mather and
Trask, 1928). This investigation included detailed field work and diamond
drilling in order to test structure. No encouraging results were obtained.
In 1942 the Lion Oil Company conducted geologic studies and a seismic
survey in the Mabou area prior to drilling two holes in the southwest corner of
the Lake Ainslie map-area (Mather and Trask, 1928, p.122-141). From 1946
to 1948 two holes were drilled by the Cape Breton Petroleum Company on the
Iona peninsula to depths of 1,614 feet and 2, 004 feet respectively.
In 1956 Imperial Oil Company obtained 288, 000 acres of land under
permit in western Cape Breton Island and during 1956 and 1957 conducted field
studies in the area. In 1957 American interests obtained land under permit in
eastern Cape Breton and they conducted gravity and seismic surveys in the area
during the past field season.
Evidence of Petroleum
Traces of petroleum have been noted at three localities in the vicinity
of Lake Ainslie. On the west and north sides of the lake, petroliferous sand-
stone occurs just below the Horton-Windsor contact. Hydrocarbon vapors are
given off when the petroliferous sandstone is heated (Norman, 1932, p.185).
The petroliferous sandstone on the west side of the lake was reported by farmers
to contain an active seep at various times in the past. On the east side of Lake
Ainslie a condensed petroleum product occurs within a barite-fluorite-calcite
vein (Bell, 1927, p.107c). This vein is located along a high-angle reverse fault
- wo oii
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that separates Horton strata from pre-Carboniferous strata along the west side
of the southernmost pre-Carboniferous upland.
At several localities in the Lake Ainslie and Whycocomagh map-areas,
gypsum and limestone of the Windsor group are impregnated with bituminous
material which when freshly broken, yields an odour of petroleum. One of the
best examples of bituminous limestones seen in the Whycocomagh map-areas
is on the Southwest Mabou River. It is approximately 300 yards downstream
from the northernmost Horton-Windsor contact. The limestone is in a pre-
dominantly gypsum section.
An oil seep was reported by farmers in the southern part of the Iona
peninsula and two diamond drill holes in the area encountered some "shows"
of oil (D. J. McNeil, personal communication). Small amounts of bituminous
residue can be seen along joint planes in the Strathlorne formation. Neale,
(personal communication), noted bituminous material in sandstones and arkosic
sandstones that he had mapped as Horton group north of Pleasant Bay (Neale,
1956a).
Source Rocks
Petroleum source rocks are present in Cape Breton Island, but whether
or not such rocks are of sufficient thickness and extent to be of economic interest,
and whether or not there are reservoir rocks favourably located for commercial
production can only be proved by drilling.
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Known Windsor strata are probably not particularly favourable source
rocks for they are predominantly red beds, evaporites and thin limestones.
These strata do not suggest the type of environment that would promote abundant
growth and accumulation of the organic material that could result in commercial
amounts of petroleum. Most of the limestone beds are less than 25 feet thick.
However, indications of oil in the Lower Windsor and the possibility that sub-
surface Windsor may contain reefs or other source rocks suggests that Windsor
strata cannot be ruled out as possible source rocks for petroleum.
Horton strata are the reservoir rocks for the Stony Creek oil and gas
field in New Brunswick. The presence of oil shales and beds of solid hydro-
carbon also favour the Horton as a source of the petroleum.
The most favourable evidence that suggests Horton rocks as source
rocks in Cape Breton Island is the nature of two occurrences of hydrocarbon
residues in sandstones on the shores of Lake Ainslie. These residues occur in
petroliferous sandstone which is below the basal Windsor limestone. This
limestone, together with associated clays, is largely impervious. It is, there-
fore, probable that the limestone acted as a cap rock for petroleum that
migrated from Horton rocks. The most probable source rocks in the Horton
are the dark grey to black shales included in the Strathlorne formation and to
a lesser extent in parts of the Ainslie formation.
In the Antigonish area, 5 to 23 Imperial gallons of crude oil per ton
have been distilled from Horton shales (Ellis, 1909, p.23), Murray (1955,
p 73) correlated these shales with the Strathlorne formation.
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Suggestions for Future Exploration
The most promising areas for petroleum exploration in central Cape
Breton Island are those in which Windsor or younger strata are underlain by a
thick Horton and/or marine Windsor succession of strata.
Most of the folded Horton strata exposed in the area have been eroded
to expose strata below the Strathlorne formation so that any oil that may have
been present in structural traps has probably escaped. However, there is the
possibility of stratigraphic traps in the Horton group. Stratigraphic studies
suggest that the most likely stratigraphic traps would be pinchouts against
buried hills.
The most promising structural traps in the area are similar to the one
recognized by Norman (1923, p.186)> approximately 3 miles upstream from the
mouth of Southwest Mabou river. Norman interpreted the structure as "an
anticline at Mabou Harbour that merges into a fault or series of faults extending
southwest from Southwest Mabou Post Office. Upper Windsor exposed along the
axis of this structure are flanked by Pennsylvanian rocks." In 1944 two wells
were drilled on this particular structure, but they did not reach the basal Windsor
so that the structure has not yet been disproved as a petroleum reservoir.
Whitehead (Stacy, 1953, p.22) interpreted this structure as a diapir fold and
Stacy suggested a similar explanation for the structure of Windsor strata 3 1/2
miles to the southeast. Windsor strata are structurally complex within these
folds because of the plasticity of the evaporites. The interpretation of geo-
physical data suggested to Whitehead(Stacy, 1953, p.22) that the underlying
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Horton had an anticlinal structure. This structure may have trapped petroleum.
Such anticlines below highly folded and faulted Windsor strata constitute the best
possibility for petroleum reservoirs, in central Cape Breton Island.
Because of the difficulty of detecting and-interpreting diapir-type folds,
all occurrences of Windsor rocks that may be underlain by possible reservoir
rocks of the Horton group should be surveyed by geophysical methods. Inter-
pretation of seismic and/or gravity data would help to locate diapir folds or
other favourable subsurface structures. Such complex subsurface structures
may even be present in areas where field mapping suggests merely that the
deformed Windsor rocks occupy simple synclinal structures. Similar subsurface
structures may be present beneath Canso strata in the western part of the
Whycocomagh and Lake Ainslie map-areas and possibly in other areas of suitably
located Canso strata. They could be detected by gravity surveys.
Any drilling program contemplated for eastern Cape Breton would be
done with the hope of intersecting productive Windsor and/or Horton strata
beneath Pennsylvanian strata. However, this is a remote possibility because
of the nature of known Windsor strata fringing the coal basin and the probability
that Horton strata are not present beneath the coal measures. The writer's
study of the Horton basin of deposition has revealed that the edge of the Horton
basin lay to the west of the Sydney coal basin. Unless geophysical data strongly
suggest the presence of an additional Horton basin to the east, there is no reason
to believe that such may be the case. Furthermore, the aeromagnetic map of
the Geological Survey (Map 227G) of the Sydney map-area indicates the presence
of an anomaly 4 1/2 miles northeast of Sydney. The Geophysics Section of the
Geological Survey calnulated the depth to the top of the magnetic source to be
4,500 to 5,000 feet. Calculations based on Bell's map and measurements in the
Sydney area (1938a) indicate that there should be at least 4,700 feet of Canso and
Pennsylvanian strata over the anomaly. There is, therefore, not a large enough
stratigraphic interval between the basement rocks and the present-day surface
for more than a thin veneer of marine Windsor strata, if it is assumed the
anomaly is due only to a change in rock type. It is possible that the anomaly is
partly due to a buried hill, and if so, it is a buried kill composed of material
whose magnetic intensity is higher than that of other basement rocks in the
vicinity. Any Mississippian strata flanking such a hill would probably be largely
sandstone and conglomerate (Grantmire formation), although some marine strata
could be present.
Stratigraphical, sedimentological and geophysical data all suggest there
is small chance of any petroleum being present in eastern Cape Breton. There-
fore, the area is not recommended for petroleum exploration.
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Appendix A
Sources of Data for Plate 1
The Geological Map of Cape Breton Island is a compilation of recent
mile to the inch geological maps. The St. Ann's map-area (latitude 46*45! -
46030T, longitude 60030! - 61*00t) is shown as 'unmappedt because only
reconnaissance data of the last century (Fletcher, 1885) is available.
Latitude
47000 - 47015?
470001 - 470157
460451 - 47000W
46045z - 47000!
460301 - 460451
460301 - 46045t
46030r - 46045t
46015! - 46030!
460151 - 460307
46000! - 46015!
46000! - 46015!
4600! - 46015!
46000 - 46015!
45045! - 460001
450451 - 46000!
45045! - 460001
450451 - 460001
45030' - 45045t
Longitude
600301 - 610001
60000 - 60030
- 60000! - 60030!
60030 - 61*00T
60000 - 60030
600301 - 610001
61000 - 61030
600001 - 600301
61000! - 61030t
59030! - 600001
60000? - 60030!
600301 - 61000!
610001 - 61030
590307 - 600001
60000! - 60030t
60030! - 61 00!
61*002 - 61030!
60000 - 60030!
Map-area
Cape St. Lawrence
Cape North
Dingwall
Pleasant Bay
Ingonish
Cheticamp River
Cheticamp
Bras d tOr
Margaree
Glace Bay
Sydney
Baddeck
Lake Ainslie
Louisburg
Mira
Grand Narrows
Whycocomagh
Framboise
Reference
G. S.C., Paper 55-22
G. S. C., Paper 55-23
G. S. C., Paper 55-13
G. S.C., Paper 55-24
G. S. C., Paper 55-35
G. S. C., Paper 55-36
G. S.C., Paper 48-11
G.S.C., Map 359A
G. S.C. , Paper 48-11
G. S. C. , Map 362A
G.S.C., Maps 360A & 361A
G. S.C., Map 14-1956
G. S.C., Map 282A
G. S. C., Paper 48-6
G.S.C., Map 1056A
G. S. C., Map 1040A
G. S.C., Map 17-1957
G. S.C., Map 1037A
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Latitude_
45030t - 45045!
450301 - 45045!
450301 - 45045!
Longitude
600301 - 610002
610001 - 61015?
Map-area
St. Peters
Port Hawkesbury
E/2
61*157 - 61030! Mulgrave
Reference
G. S. C. , Map (in press)
Private report of
Richmond Petroleum Co.
G. S.C., Map 995A
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Appendix B
Basis of Columnar Sections for Plate 2
Column 1: Graham River section
Measured section, compass and pace.
Column 2: Southwest Mabou River section
Generalized from Murray, 1955, fig.7.
Column 3: Southeast Mabou River section
From Norman, 1935, p.25-30.
Column 4: Morgan's Brook section
Ainslie and Strathlorne formations plane-tabled.
Craignish formation, composite section, thickness calculated.
Column 5: Red Head Section
Measured section, compass and tape.
Column 6: Iona peninsula section
Generalized composite section, thicknesses calculated.
Column 7: Grand Narrows section
Generalized section, thicknesses from Weeks, 1954, p.73,
cursory examination by writer, 1953.
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Biographical Sketch of Author
Danford Greenfield Kelley was born on August 19, 1928 in River
Hebert, Nova Scotia, where he received his public school training. He attended
high school at River Hebert and at Amherst, Nova Scotia.
Kelley entered Dalhousie University in 1947 and graduated in 1951 with
a B.Sc. degree. During his senior year he was a laboratory assistant in
geology.
He entered the Massachusetts Institute of Technology in September
1951 as a graduate student and research assistant in the Department of Geology
and Geophysics. From 1951 to 1954 he held a Coal Research Scholarship awarded
by the Nova Scotia Research Foundation.
His field experience was gained during the summers of 1948-54 with the
Geological Survey of Canada in Nova Scotia and Labrador. In 1955 he became
a permanent staff member of the Geological Survey.
Publications:
"Investigations of the Coking Properties of Coal by Vacuum Differential Thermal
Analysis", Econ. Geol., vol. 50, no. 8, Dec. 1955, p.832-854. (with L.H. King).
"Baddeck Map-area, Nova Scotia", Geol. Surv., Can., Map 14-1956.
"Whycocomagh Map-area, Nova Scotia", Geol. Surv., Can., Map 17-1957.
"Mississippian Stratigraphy and Petroleum Possibilities of Central Cape Breton
Island, Nova Scotia", Can. Inst. Min. and Met., Trans., vol. LXI, 1958,
p.175-185.
Society Memberships:
Society of the Sigma Xi (Associate), 1955.
American Association of Petroleum Geologists, 1955.
Society of Economic Paleontologists and Mineralogists, 1956.
In 1951 Kelley married Mary Tremaine Burchill of South Nelson,
New Brunswick. They have two daughters, Shelagh Brenda, born 1952, and
Sharon Elizabeth, born 1956.
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